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LCfl NOI DAU 


Trong nhirng nam gan day cong nghe truyen thoai da co 
nhieu thay ddi viral hoc. Thoai gid day da co the truyen tren 
mang goi vet mot trong ede cong nghe thoai goi nhieu hica hen 
do Id thoai IP. Cong nghe truyen thoai qua mang sir dung giao 
time Internet ra ddi vdi nhieu int diem vd mang lai nhieu lai ich 
cho cd ngirdi sir dung vd nhd khai thac vien thong. Thoai qua 
giao (hire IP co the Id VoIP hope thoai Internet dang ngay edng 
dirge sir dung rong rdi. 

Nhin chung. ede choc dien thoai qua giao thirc IP cd chat 
hrang thdp hern so vdi ede cuoc dien thoai truyen thong. Ddi khi, 
sir khde biet ve chat lirang nay Id nhd vd ngirdi sir dung khong 
nhdn thay duac. Tuy nhien, khi thirc hien ede cuoc goi qua 
Internet tin ngirdi dung se thay chat lirang thoai gidm mot each 
ro ret. De thoai qua giao thirc IP thirc sir dap irng dirge mong 
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dai ciia ngirdi sir dung thi van de chat lirang dich vu can giai 
quyet tot horn nira. 

Nhdm cung cap cho doe gid cong nghe VoIP den ban doc, 
Nhd xudt ban Bim dien xuat ban cuon sdeh “ Cong ttglie VoIP 
vd ede giai phdp nang cao chat lirang dich vu”. Cuon sdeh gom 

6 chirong: 

\ 

Chirong /. Giai thieu chung, trinh bay ve xu hirdng vd irng 
dung cita thoai IP cung nine cac dqc diem ciia tin hieu thoai. 


Chirang II: Tong quan giao thirc TCP/IP. La bo giao thirc 
dirac sir dung cho cdc mqng IP, mqng sir dung de truyen thoqi 
IP tren do. 

Chirang III: Cong nghe VoIP. Chirang nay trlnh bay can 
true mot he thong VoIP vd ede ky thuqt md hoa, truyen tai sir 
dung trong thoqi IP. 

Chirang IV: Cdc giao thirc dieu khien, Id ede bo giao thirc 
dieu khien sir dung cho thoqi IP. 

Chirang V: QoS vd cdc yen to chinh dnh hirang den chat 
hrqng thoqi 

Chirang VI: Gidi phap ndng cao chat hrang thoqi. Chirang 
nay trinh bay mot so gidi phap co the sir dung de ndng cao chat 
lirang thoqi. 

Hi vong cuon sdeh se la tai lieu tham khdo hihi ich cho 
cdc can bo dang hoat dong trong ngdnh Biru dien, cdc ky sir. cdc 
ky thuqt vien dang hoat dong trong linh vice vien thong, cdc sink 
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vien vd ban doc quan tarn den van de nay. 

Y kien dong gop cua quy vi vd ban doc xin gi’ri ve Nha xuat 
ban Bim dien - 18 Nguyen Du, Hd Noi. 

Tran trong cam an./. 

Hd Noi, thang 8 ndm 2005 

NHA XUAT BAN BUtJ DIEN 


Chirdng I 

GlOl THIEU CHUNG 

1.1. LICH SLT VA XU HUONG PHAT TRIEN CUA THOAI IP 

Cong nghe vien thong gan day co nhieu thay doi Ion. cac 
mang vien thong chu dao boat dong trcn ncn chuyen mach kcnh 
sc co \u lurcVng chuyen sang boat dong trcn ncn chuyen mach 
goi. Dicu nay co nghTa la phan Ion liru lupng thoai sc dupe 
truyen qua mang chuyen mach goi. Dien thoai IP ra doi da gay 
dupe su chu y manh me va co kha nang trd thanh ncn tang cho 
mang thoai dung cong nghc chuyen mach goi. Nhimg lieu dien 
thoai IP co the thay the hoan toan dien thoai truyen thong sir 
dung cong nghc chuycn mach kcnh khong? Hay lieu co con cho 
cho chuycn mach kcnh khi hien nay trcn the gioi cong nghc 
chuyen mach goi dang phat trien manh me? Thai gian se tra loi 
dic'u do. Dicu ma chung ta dang nhan thay la mang the he mdi su 
dung cong nghc chuyen mach goi dang ngay cang lan luert va thu 
hep dan pham vi cua mang PSTN sir dung cong nghc chuycn 
mach kenh truyen thong va cac mang truyen dur lieu tnroc day. 

Khai niem truyen tin hieu thoai qua mang chuyen mach goi 
khong phai la mot khai niem moi. No da dupe nghien ciru kha 
nhieu vao nhurng nam cuoi thap ky 1970 va nhung nam dau thap 
ky 1980. Cuoi thap ky 1970 da co nhung nghien cuu va thu 
nghiem voi thoai goi hoa truyen qua mang APPANET (ti^n than 
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Cong nghe VoIP va cac giai phap... 


cua mang Internet ngay nay) cho thay dien nay co the thirc hien 
dugc. Dau nam 1995, cong ty VocalTec dira ra san pham phan 
mem thoai qua Internet (ket noi diem - diem) dau tien tren the 
giai. Sau do, nhicu cong ty da dau tir nghien ciru va dua ra san 
pham thiremg mai. Thang 3 nam 1996, VocalTec ket hap vai 
Dialogic da dira ra san pham cong ket noi PSTN va Internet 
(gateway) dau tien tren the giai. Hiep hoi cac nha san xuat thoai 
qua may tinh (ECTF) da ra dai nham dira ra cac tieu chuan cho 
thoai qua giao thirc Internet. Hiep hoi nay hao gom 36 cong ty 
may tinh va vien thong hang dau the giai nhir AT&T. IBM. Sun 
Microsystem, Digital, Ericsson... 

Nhung don nhan cua cac thanh phan trong xa hoi doi vai 
thoai goi co khac nhau nhung deu co xu hircVng tich cue thuc day 
no phat trien. 

- Doi vai nguai sir dung Internet la ho gia dinh thi xem 
thoai goi nhu mot phirang tien de thirc hien cac cuoc goi tir bat 
ky nai nao tren the giai. 

- Cac nha quan ly cong ty vien thong xem thoai goi nhu la 
phuang tien de tich hap thoai va du lieu trong mot mang duy 
nhat va nha do ma tiet kiem gia thanh dau tu va quan ly. 

- Cac nha cung cap dich vu Internet (ISP) co the xem 
thoai nhu mot dich vu va co the hy vong tao ra lgi nhuan tir 
dich vu mai. 

- Cac cong ty cung cap duang truyen co the sir dung hieu 
qua hon duang truyen va co the chia se tai nguyen duang tru\ en 
giira cac mang thoai va Internet. 



('hiarng 1: Gi/ri ihicu chung 
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- Cac nha san xuat thiet bj co the ban them nhieu san 
pham moi 

- Cac cong ty thoai co co hoi giam gia thanh va tang tfnh 
canh tranh. 

Hinh 1.1 diroi day la ljch sir phat trien cua thoai qua giao 
thurc IP. Cac nghien cuu va thirc nghiem ve sir hoi tu cua cac 
cong nghe tir nhung nam cua thap ky 1980. Tuy nhien, sir hoi tu 
mang chuyen mach goi va thoai dien ra cham, cho mai den giua 
thap ky 1990 cac thirc nghiem moi thanh cong. Va tir do, thoai 
truyen qua giao thurc IP duqc phat trien manh me. 


Mang chuyen 


Mang chuyen 

mach kenh 


mach goi 

1970 PCM \ 

Cac thi nghiem ve 

/ APAPnet 


thoai goi 


1980 Ma hoa thoai \ 


/ Giao thirc TCP/IP 

Ma hoa dang song \ 



1990 Ma lai ghep 

\ Hoi nghj qua / 

' IP Multicast 


\ Internet (RTP, / 

WWW Internet toan cau 

H.323 

\ SIP, H.323) / 

Dich vu tich hop 



Djch vu khac biet 

2000 

Thoai qua IP 



Hinh 1.1: Ljch sir phat trien cua VoIP 


Vdi loi the gia cuac thap, djch vu thoai qua mang IP thuc sir 
da lam nhieu nha kinh doanh tren the gioi quan tarn. Tuy mai 
dirge tri4n khai, song liru lirong thoai qua mang Internet da tang 



10 


C ong nghc 1 olP vii cac giai phdp... 


ddng ke. Vice dua VoIP vao mang co the coi la mot cuoc each 
mang thirc sir trong nganh vien thong. 

Thoai IP la cong nghc truyen thoai qua mang sir dung giao 
thirc IP. no co the goi la VoIP hoac thoai Internet. Mang IP da 
phat trien nhanh chong va ngay cang tier non pho bicn trong 
nhung nam gan day. Thoai truyen trong mang IP co nhieu tru 
diem lion thoai qua mang chuyen mach kenh nhu: de dang tich 
hap cac loai dich vu, thong tin da phirong tien; sir dung hieu qua 
bang thong. 

Dong lire chinh de phat trien truyen thoai trim nen IP la tiet 
kiem bang thong, giant duoc gia thanh mang. Ngusen ly ciia 
cong nghc nay la tin hieu thoai dirac so hoa, sau do phan doan 
(vi du phan thanh cac doan vai chicu dai la 10 ms) va dong vao 
cac goi tin sau do giri chiing qua mang IP. Tai dau thu, du lieu 
dirge lay ra tir cac goi, dirge giai ma va bien doi lai thanh tin 
hieu thoai ban dau. Mang IP co the la mang cue bo (LAN) nhu 
Intranet, mang dien rong (WAN), mang pha tron giura mang 
Internet cong cong va cac mang Extranet logic ca nhan nhu 
mang rieng ao (VPN) dugc quan ly bdng IP va Urn nhat la mang 
Internet. Day chinh la mot trong nhirng moi truirng hap dan ciia 
IP cho nha cung cap dich vu mang. Hoan toan khong co su giai 
han ve loai mang ma IP chay tren do. IP co thd chav trim nhieu 
loai mang ma khong can nhirng thay doi Ion ve cau true goi tin 
IP va cac ca che hoat dong. IP la mot giao thuc mang chung. no 
co the phu hgp vai rat nhieu loai loai mang ma khong doi hoi 
cac phien ban dac biet de thuc hien chuc nang chuyen doi cho 
phu hgp tir mang LAN sang mang WAN va ngirge lai. 



( hinnig l ( H('ri illicit chung 


11 


Chi phi cho dich vu dicn thoai khbng phai la re khi so sanh 
vbi cac chi phi sinh hoat thong thuong trong gia dinh va chi phi 
kinh doanh. Trtroc day dicn thoai la mot dich vu rat xa xi va chi 
phi cho no la kha Ion. Cube phi cho cuoc goi noi hat da cao, 
nlurng cho cuoc goi duong dai con cao lion va dac biet la cuoc 
goi quoc te. Khoi dau diC’n thoai chu yeu phuc vu cho vice kinh 
doanh, tuy nhicn sau do no xam nhap vao thi truerng la cac gia 
dinh. Nlur vay, van de cuoc phi diroc quan tam hang dau. Bon 
iru diC'in thuong diroc de cap den cua VoIP la: 

- Giam cuoc phi dich vu thoai duong dai 

- Ho tro nhieu cuoc goi voi bang tan nho hon 

- Kha nang ho tro nhieu dich vu moi voi chat luong tot hon 

- Sir dung co hieu qua giao there IP. 

Sau day chung ta phan tich tirng uu diem cua VoIP. 

1.1.1 Giam circrc phi djeh vu thoai duong dai 

Cac doi tuong nhu doanh nghiep thuong hay goi cac cuoc 
goi duong dai nhieu hon so voi ho gia dinh. Vi vay, giam cube 
phi dich vu thoai duong dai bao gib eung la muc tieu xuyen subt. 
Chi phi goi duong dai sir dung VoIP cung chi bang khoang 30% 
chi phi cua cuoc goi qua mang dien thoai chuyen mach cong 
cong (PSTN). 

Do dac thu ciia kinh doanh, cac doanh nghiep thuc hien rdt 
nhieu cac cuoc goi duong dai. Chung ta de dang nhan thly loi ich 
lbn nhdt ciia VoIP doi voi cac doanh nghiep la giam cube phi dich 
vu thoai. Trong thuc te. do tinh phan tan tu nhien ciia cac doanh 
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Cong nghe VoIP va cite giai phap... 


nghiep va ti'nh lien ket gifra cac doanh nghiep da lam cho cac cuoc 
ggi dudng dai trd len rat pho bien hem trude day nhieu. 

Cac cong ty dien thoai noi hat thudng la cac cong ty doc 
quyen, co xu the co gang duy tri mire cudc de tranh giam loi 

* 9 

nluian. Noi each khac la cac cong ty doc quyen muon duy tri 
cirac phi a mire cao de thu dugc nhieu lai nhuan. Trong khi do, 
cac cong ty dien thoai dudng dai a trong moi trirdng canh tranh 
khoc liet lai co gang kiem tien bang each giam thieu chi phi d£ 
tao lai the canh tranh vai cac doi thu. 

Trong moi trirang hap, VoIP it nhieu tao ra sir canh tranh 
giua cac cong ty dien thoai noi hat va cac cong ty dien thoai 
dudng dai. Va lai the nay co thuc day cac cong ty dien thoai 
cung cap dich vu VoIP khong? Van de nay hien van con dang 
dugc tranh cai soi noi. Trong phan nay chung ta chi de cap den 
tinh canh tranh cua VoIP vdi dich vu thoai truyen thdng tren 
khia canh no co the cung cap cac cuoc ggi noi hat, dudng dai 
den cac cuoc ggi quoc te vdi chi phi thdp nhAt. 

1.1.2 Nhieu cuoc goi horn vtn bang tan nho horn 

Nhu chung ta da biet mot kenh thoai so truyen thong yeu 
cau toe do 64 kbit/s. Van de d day la tin hieu thoai xuat hien 
trong suot thdi gian dam thoai va chiem toan bo bang tan. Day la 
ban chat cua cong nghe ghep kenh phan chia theo thdi gian 
(TDM) sir dung trong mang chuyen mach kenh. Viec chiem toan 
bo bang tan trong toan bo thdi gian xay ra ngay ca khi mot ngudi 
im lang khi nghe hoac tham chi ngay ca khi ca hai ngudi dat 
dien thoai vao trang thai giu dudng day. Mot trong nhung 



Chmrng 1: Uicri thieu chung 
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nguyen nhan ma tin hieu thoai dugc so hoa d toe do 64 kbit/s la 
de dam bao chat lirgng tin hieu thoai theo dinh ly Nyquist. Khi 
cong nghe so hoa tin hieu thoai dirge dua vao sir dung trong thuc 
te lan dau tien vao dau nhung nam 1960 thi so hoa tin hieu thoai 
d toe do 64 kbit/s dugc coi la phu hgp de dam bao chat lugng 
djeh vu. 

Ngay nay, nhd sir phat trien ciia cong nghe, dieu do khong 

/ / 

con hoan toan dung. Tin hieu thoai co chat lugng tot co the dat 
dugc khi so hoa a toe do nho hon 64 kbit/s nhieu lan bang each 
sir dung cac phuomg there ma hoa hien dai. Voi cong nghe nhu 
hien nay, chat lugng thoai chap nhan dugc (chat lugng ma co it 
nguai phan nan ve djeh vu thoai) co the dat dugc o toe do co 
2 kbit/s, tuy nhien thuung sir dung toe do 8 kbit/s do nhieu 
nguyen nhan se de cap sau. Phuomg phap ma hoa tin hieu thoai 
thap horn 64 kbit/s thuang dugc goi la thoai nen, nhung khong 
phai tat ca cac phuomg phap ma hoa tin hieu thoai toe do nho 
horn 64 kbit/s deu la nen tin hieu thoai. Ma hoa tin hieu thoai cr 
tdc do 8 kbit/s thudng chi thuc hien khi co mot ai do dam thoai 
thuc su. Triet khoang lang la co che quyet dinh ciia nhieu cong 
nghe nen. 

Cac cong ty dien thoai thudng chia bang tan cua mang thanh 
cac kenh thoai toe do 64 kbit/s. Cac kenh thoai nay dugc goi la 
cac kenh ca so (DS-0) va hien tai no van la dom vj kenh thue 
rieng pho bien nhat. Dieu nay van dung khi cac kenh thue rieng 
DS-0 dugc sir dung de truyen du lieu nhu de ket ndi cac bo dinh 
tuy4n (router) d cac vi tri khac nhau. Tat nhien, ngudi ta co thl 
thue nhieu dudng E0 de ket ndi cac tong dai PBX cua ho. 
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Cong nghe VoIP vd cue giai phdp 


Chung ta hay xem xct vice sir dung kenh thoai EO de truyen 
cac cuoc thoai giua cac PBX. Mot kenh 64 kbit/s chi co the 
mang dirac mot cuoc thoai. Tuy nhien neu thict hi phia khach 
hang (CPE) co kha nang tao kenh thoai so toe do 8 kbit/s. khi do 
vdi cung do rong bang tan co the ket noi diroc 8 cuoc thoai trC'n 


ciing mot kenh. Dieu do tircmg dirong voi vice khach hang da 
tang kha nang ket noi thoai len 8 lan. Neu nhir gia cua thiet bi 


dau cuoi nho hern circVc thue them 7 kenh thue rieng thi doanh 
nghiep do co dong ea sir dung cong nghe thoai moi vi da tiet 
kiem duoc chi phi. 


Vice toi iru hoa sir dung mot kenh DS-0 duoc the hien tren 
hinh 1.2. No khong co tinh thirc te ma chi la vi du dorn gian de 
minh chimg cho khai niem nay. 


Tong dai A Tong dai B 


PBX 

Kenh thue rieng DS-0 64 kbit/s 
(tra cirdc hang thang theo khoang each) 

PBX 


1 cuoc thoai vdi toe do 64 kbit/s 



8 cuoc thoai vdi toe do 8 kbit/s 


* * 

Hinh 1.2: Nhieu cuoc goi hem vdi it hang tan hem 


* f « 

Viec so hoa tin hieu thoai a toe do 8 kbit/s nhu tren van su 
dung toan bo bang tan trong toan bo khoang thoi gian. Bang viec 
sir dung co che triet khoang lang va so hoa tin hieu thoai da tao 
ra sir "bung no" dong bit. Co che nay tao ra cac bit thoai so hoa 
dira tren sir xuat hien dot ngot cua tin hieu thoai. tham chi ngay 
ca khi mot ngiroi noi lien tuc thi theo ca che nen tin hieu thoai 
moi cung chi duoc coi la nhieu Ian tin hieu thoai xuajt hien dot 
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nggt. Tirong tir nhu vay, sir bung no cac bit cung la mot dac 
diem cua cac ung dung so lieu. IP la giao thirc pho bien nhat de 
dinh tuyen eac dong bit being no tir diem nay den diem khac. 
Chinh vi vay ta goi cae bit tin liieu thoai vao goi IP. cac goi tin 
dugc phan biet dira tien phan mao dau va noi dung cua chung 
sau do gui chung di tren mang. Do cung chinh la VoIP sir dung 
co' che nen va triet khoang lang. Cac goi du lieu (phi thoai) cung 


dugc gui di trong mang. tuy nhien sir bung no tin hieu thoai va 
du lieu it khi xuat hicn dong thoi. Neu dieu nav xay ta se lam 


tang dp tie cac goi tin thoai do kich thiroe han che cua bo dem 
hoac mat thong tin do phai loai bo mot so goi. V'i vay phai sir 
dung co che iru tien cac goi mang thong tin thoi gian thirc (thoai, 
video). I u\’ nhieMi ngiroi ta \ an truyen ca thoai lan du lieu tren 
ciing mot kenh. 


Uinh 1.3 minh hoa vice sir dung mot kenh l)S-() de truyen 
khong chi cac cuoc thoai giua hai PBX cua cong ty ma con ca 
cac goi IP giua cac bo dinh tu\en. Trong liinh nay. cac tong dai 
PBX dung chung dirong ket noi vbi cac bo dinh tuyen. Cau hinh 
o day rat don gian. tuy nhien trong thirc te co van de dat ra la: 
PBX co cac giao dien hoat dong trong mang chu> en mach kenh 
con cac bo dinh tuyen IP co cac giao dien hoat dong trong mang 
chuyCm mach goi. Khi do. cac tong dai thoai PBX phai co cac 
giao dien hoat dong trong moi trubng mang tru>en so lieu. Didu 
nay dira chung ta den iru diem thir 3 la: tao ra nhien loai dich vu 
tan tie'll va ho trg tot hon cac dich vu bo sung chu veu la cho cac 
dich vu so lieu. 
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Cong nghe VoIP va cac gidi phap... 


Tong dai A Tong dai B 



H'inh 1.3: Ket hap so lieu va thoai trong VoIP 


1.1.3 Ho tro’ cac dich vu moi 
• • • 

Noi chuyen tren dien thoai chi la dich vu ca ban cua PSTN. 
Mang PSTN cung ho tro rat nhieu cac dich vu cong them. Ngay 
nay nhieu nguoi coi cac dich vu cong them nay la hien nhien. 
Cac dich vu cong them la cac dich vu bo sung vao dich vu thoai 
co so, cac dich vu nay thirong phai tra ciroc phi bo sung. Mot so 
loai djch vu cong them hiru dung co ban la: chuyen hiromg cuoc 
goi, cho cuoc goi, cudc goi tay ba, nhan dang thue bao chu goi 
(CLIP). Dac diem cua cac dich vu cong them nay phu thuoc vao 
tong dai va loai bao hieu ma no sir dung. 

Tuy nhien van de a day la lam the nao de chia se kenh giura 
PBX va bo dinh tuyen IP trong khi PBX co cac giao dien va thu 
tuc tiromg ung voi mang chuyen mach kenh, con bo dinh tuyen 
IP co cac giao dien va thu tuc tuong ung voi mang chuyen mach 
goi. Co giai phap la dua PBX vao hoat dong trong mang LAN 
tucmg tu nhu mot bo djnh tuyen va khi do cac goi tin hieu thoai 
dugc coi giong nhu cac goi so lieu thong thucrng va dugc xir ly 
nhu cac goi so lieu. 








Chiu mg 1: Giixi thicu cluing 
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Kenh DS-0 sir dung de truyen ca thoai va so lieu dirge nio ta 
iron hinh 1.4. Trong cau hinh nay, PBX dong vai tro nhu la mot 
loai may chu trong mang LAN. May chu trong mang LAN la 
mot may tinh ca nlian dirge sir dung cho chirc nang dac biet nhu 
liru tru toan bo cac thu dien tir hoac cac ban ghi ca so dir lieu 
cho toan he thong. Nguai dung sir dung cac PC dong vai tro nhu 
may tram trong mang LAN, cac may tram nay sir dung cho cac 
chirc nang chung nhu dgc va giri cac thu dien tir ciia nguai dung, 
truy nhap den cac ban ghi ca sa dir lieu ma ngucri sir dung quan 
tarn thong qua mot truy van ca sa dir lieu. May tram va may chu 
dirge lien ket voi nhau thong qua mang LAN trong do bo djnh 
tuyen dong vai tro nhu phan tir lien ket cac vj tri rieng biet. Bo 
djnh tuyen co the ket noi mang LAN giua cac tang khac nhau 
trong mot toa nha hoac ket noi LAN tren toan the giai. Vcri bat 
ky cau hinh ket noi mang LAN, bat ky may tram nao deu co the 
truy nhap den mpi may chu de lay thong tin can thiet va thuc 
hien mot tac vu nao do. Cau hinh nay dugc biet den duai cai ten 
khach-chu va tat ca cac img dung ; £h£ijU A roni<?auvhinh nay deu yeu 
cau mot phien ban phan menV sir dung cung 

vai phien ban phan mem chav tren may chu. Trong mang co ciu 
true khach-chu tuong img vai cac giao thirc sir dung trong no 
yeu cau tat ca cac thiet bi lien ket deu la khach hoac chu. 

Nhu vay, VoIP tao ra moi quan he mat thiet giua cac thilt bi 
thoai va cac thiet bj dir lieu truyen thong. Cac tin hieu thoai da 
nen va triet khoang lang khong chi dugc xem la mot dang du 
lieu, ma no co the dugc coi la du lieu thuc sir trong nhieu truang 
hirj.i kliac nhau. Thoai VoIP co the dirge ghi, liru tru, xir ly, 
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Cong nghe VoIP vu cdc giui phup... 


chuyen doi tren cung phan cimg va phan mem ma da duac sir 
dung cho cac ung dung dir lieu trirac kia. 


nine m 


DS-0 (64 kbit/s) 


■ m 

mm mini 



HI IBM 

iiiiiii men 


Thoai va so lieu 


■ ■» 

PBX 


PBX 



Bo dinh tuyen 


May tram 


May chu 



Bo djnh tuyen 


May tram 


May chu 


Hinh 1.4: PBXdong vai tro nhc may chu (server) 
trong mang LAN 


Thiet bi may chu VoIP trong mang LAN co the ho tro cac 

f y f 

dich vu bo sung ma cac thiet bi PBX truyen thong co the cung 
cap. Ngay nay xu the tich hop may tinh va dien thoai (CTI) ma 
VoIP la mot trong nhung ung dung cua cong nghe CTI. Vai 
cong nghe CTI tham chi ngay ca khi khong phai la VoIP, mot 
tong dai PBX co giao dien mang LAN co the chuyen so thue bao 
chu goi khong chi toi may dien thoai cua mot thue bao A nao do 
ma con co the tai may tinh cua thue bao nay. Mot may tram co 
the tint kiem ca so dCr lieu trong may chu cua mang LAN, sir 

r 

dung so thue bao chu goi de hien thi len man hinh cua no khong 
chi so thue bao ma con ca cac thong tin lien quan den thue bao 
nay vi du nhu ten, anh. thong tin ve tai khoan, thong tin the tin 

dung, ten huy, mon the thao ira thich, so thich_Tat ca cac 

thong tin nay xuat hien tren man hinh trirac khi dien thoai rung 
chuong lan thur hai. 
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Tuy nhien vdi cong nghe CTI, thiet bi quan trong la may 
tinh chu khong phai chi co ban than PBX. Chung ta hay xem xet 
dich vu bo sung khac dua tren cong nghe CTI. Thay vi nhac ong 
nghe dien thoai va quay so, thue bao A co the mo mot cua so 
danh ba tren may tinh cua minh va duyet qua co so du lieu cac 
hop dong vdi khach hang mot each de dang nhu la duyet qua 
danh sach dja chi e-mail. Tat ca nhirng gi ma thue bao A phai 
lam la chi va bam chuot vao ten ngudi can lien lac, so dien thoai 
cua ngudi do co the se khong xuat hien nhu binh thudng. Mang 
LAN se chuyen so can goi den PBX, PBX se thue hien cuoc goi 

r 7 f 

va ket qua la ca hai dien thoai do chuong cung mot luc. Neu nhu 
thue bao bi goi ban thi chi co chop tren man hinh va khong anh 
hudng gi den dien thoai de ban. 

Cac dich vu chd cuoc goi, chuyen hudng cuoc goi va tat ca 
cac dich vu bo sung co the cung cap bdi PBX deu dugc xu ly 
mot each tuemg tu. Mot bieu tugng se xu ly tat ca cac su kien 
den va mot bieu tugng se thue hien tat ca cac chuc nang hudng 
ra khi ta nhan chuot vao. CTI con co the dugc su dung de nhac 
nhd mot ngudi goi dien ve nha trude khi rdi van phong va tham 
chi no con tu dong thue hien cuoc ggi cho ban. Do la mot trong 
sd cac tinh nang “thong minh’'' ma cong nghe CTI co thl dem lai. 

Nhung may chu VoIP trong mang LAN ho trg nhieu djeh vu 
bo sung lion PBX tham chi ngay ca khi PBX co tich hgp cong 
nghe CTI. Sd dT VoIP dat dugc tinh nang vugt troi nay la do tinh 
phd bien cua cac giao thue lien quan den Internet, Web va cac 
ung dung trong moi trudng kinh doanh ngay nay. Su bung nd su 



20 


Cong nghe VoIP va cac giai phap... 


dung IP se dugc de cap den trong phan tiep theo. Khi bo giao 
there Internet (TCP/IP) duac sir dung trong mang LAN thi no 
dugc goi la mang Intranet. Hai cong ty sir dung giao thirc 
TCP/IP, mot may tram a cong ty nay co the dang ky truy nhap 
thong tin trong may chii ciia cong ty kia va dugc goi la Extranet. 
Chung ta se dat dugc hieu qua rat cao khi ket hgp Internet va 
Web de cung cap cac djeh vu cong them ma cac tong dai PBX 
thuang cung cap. 

* 

1.1.4 Sir dung IP mot each co hieu qua nhat 

Nhu da de cap den a tren, uu diem thir tu cung la uu diem 
cuoi cung ciia VoIP se thuc day viec trien khai cac thiet bj VoIP. 

IP la mot giao thirc mo trong moi truang mang Internet va 

Web. Khoang giua nhung nam 1990, IP khong chi la giai phap 
' # 1 

tot ma no con la giai phap bat buoc de mgi nguai truy nhap 
* 

Internet va Web nham thuc hien cac cong viec hang ngay. Mang 
Internet va mot phan ciia no dugc biet den la WWW (World 
Wide Web) khong phai la mang da giao thirc, no chi su dung 
mot giao thirc do la IP. Neu nhu ban muon truy nhap den mot 
trang Web thi may tinh ca nhan ciia ban phai sir dung giao thirc 
IP, neu khong thi truac het ban phai truy nhap din mot c6ng kit 
noi (gateway) chuyen dung. Viec thir nghiem cac cong ket noi 
chuyen dung la mot giai phap tot de co the sir dung IP a mgi nai 
trong cac may tram va may chii cua cac cong ty. Vi IP la mot 
giao thirc ma nen de dang tim dugc mot nha cung cap thiet bi sir 
dung cac phien ban cua giao thirc IP chay tren hau het cac nen 
tang phan cung tir cac may MAC den cac may tinh Ion 
(mainframe). 
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Khi chuyen sang sir dung giao thuc Internet, cac mang 
doanh nghiep trb thanh mang Intranet. Hai dieu kien can dau tien 
cua mang van ton tai, do la nhieu diem ket noi va nhieu nen tang 
phan cung, con dieu kien thir ba la sir dung nhieu giao thuc bj 
loai bo vi bay gid tat ca deu sir dung giao thuc IP. Khi tat ca deu 
sir dung giao thuc IP thi chi con hai dieu kien can de xay dung 
mang Intranet do la: 

- Nhieu vi tri ket noi 

- Nhieu nen tang phan cimg. 

Nhu da trinh bay a phan tren, mot PBX dugc dua vao mang 
LAN sir dung VoIP de ho trg khong chi cac dich vu cong them 
cua djch vu thoai truyen thong cho cac may tram ma no con 
cung cap tot him va nhieu hon cac dich vu cong them. So dl 
nguoi ta sir dung IP de ho trg cac djch vu thoai vi IP ton tai 6 
moi noi. 

IP da chimg minh tinh thich ung cua no voi cac doi tugng 
sir dung djch vu phi du lieu. Hau het cac doi tugng sir dung deu 
quen thuoc voi cac noi dung am thanh va hinh anh cua trang 
Web cung nhu cac du lieu dang text cua chiing. Cac trang Web 
thirong cung cap hinh anh ve mgi thCr tir hudng dan lap dat san 
phdm den birc tranh toan canh. Truyen thong quang batren cac 
trang Web cung rat pho bien. Mot khach hang truy nhap d4n 
trang Web cua cong ty va co the noi chuyen voi dai dien ban 
hang hoac vdi chuyen gia ho trg ky thuat chi vdi mot dong tac 
bam chuot len plum co ghi dong chu, vi du nhu “Hay noi chuyen 
vdi toi”. No lam cho ngudi sir dung cam thdy thoai mai hem la 
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nhac may dien thoai. ngay ca khi no dat canh may tinh cua ho va 

/ f f f 1 

co gang tim kiem so dien thoai de goi de noi chuyen vdri mot 
nhan vien cua cong ty. Va tat nhien nhan vien nay tra ldi dien 
thoai nhung khong truy nhap den cung trang Web ma khach 
hang dang truy nhap den va ket qua la lam tach roi mang dur lieu 
va mang thoai truyen thong. 

Loi ich cuoi cung cua VoIP la sir dung cac giao thirc IP co 
hieu qua hem. Neu nhu cac mang deu sir dung giao there IP thi 
cau hoi dat ra la tai sao chiing ta khong sir dung luon no de 
truyen tin hieu thoai? 

1.2. DAC DIEM CUA TIN HIEU THOAI 
• • • 

Cac nghien cuu khoa hoc ve ngon ngir cho thay rang, viec 
chung ta co the noi chuyen voi nhau chinh la yeu to lam cho con 
ngircri ve co ban khac voi cac loai vat. Giong noi dirge hoc mot 
each nhanh chong sau khi sinh ra, xuat hien de dieu khien rat 
nhieu nhirng bo phan khac nhau trong bo nao. Dieu do cho phep 
dira tre co the noi chuyen voi cha me chir khong phai noi chuyen 
voi nhirng con vat. No mang lai sir ngac nhien cho cac nha 
nghien cuu, bcri vi nhirng hieu biet truoc day coi tieng noi la do 
to chirc cua bo nao loai ngiroi chir khong phai la mot each nao 
khac. Bo nao con nguoi ngay cang "thong minh" hom vi ho can 
phai the hien nhirng suy nghl cua minh bang tieng noi tot hom. 
Chinh vi the ma co the chi loai ngiroi la sir dung tieng noi nhir 
nhirng phirong tien co so cho cac trao doi thong tin xa hoi. Va 
khi nhu cau lien lac bang giong noi trong xa hoi loai nguoi mo 
rong ra toan the gioi, dan toi su phat trien cua he thong dien 
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thoai toan cau. Ilien nay, vai su phat trien va tien ich cua 
Internet, ngubi ta dang dan dira dich vu truyen thoai qua mang 
Internet vao trong ddi song con ngubi. 

Am thoai hay giong noi dupe tao ra do luong khdng khi tir 
cac la phoi lam rung cac day thanh quan trong co hong ket hop 
voi cac chirc nang cua vom mieng tao ra am thanh va theo thuat 
ngu cua khoa hoc ngon ngu la cac am vi. Sir rung dong xay ra a 
mot dai tan (so lan rung trong mot giay) do rung dong cua day 
thanh am qua cac the he no khong thay doi nhieu. Tuy nhien, 
day cac am thanh lai gay ra sir bien doi rat nhieu va co nghien 
ciai da chung to rang, voi mot dira tre neu mot am tiet cu the 
khong duoc hoc mot each chinh xac cho den khoang 7 tuoi thi se 
khong co kha nang de phat ra am do mot each chinh xac. Day 
chinh la mot ly do tai sao khi ngubi ta cang hoc ngoai ngu muon 
thi ho dubng nhu luon noi voi mot trong am. Cac am duoc sap 
xep lai thanh mot don vi am thanh goi la tu, cac tu dupe to chuc 
thanh cac cum tu, cac cum tir tao nen cac cau... 


Am thanh dupe mang trong song am la mot dang thong tin 
tuong tu. Dieu nay co nghTa la bien do cua tin hieu co the biSn 
ddi tir gia tri lbn nhat cho tbi gia tri nho nhat va co the la bit cir 
gia tri nao trong khoang do. Cac tin hieu am thoai co the mo ta 
theo mot vai phuong thuc. Co the mo ta am thoai mot each don 
gian la sir pha tron cua cac am co bien do UVn dupe goi la am 
him thanh (am tieng) va cac am co bien do thap dupe goi la am 
vo thanh (am cam). Cac am huu thanh bao gom cac nguyen am 
nhir a, e, i, o va u. Cac am hum thanh dupe hinh thanh trong c6 
hong va dupe quyet dinh true tiep bang vi tri cua day thanh am. 
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Cac am vo thanh la cac phu am nhu b, t. v... Cac am vo thanh 
dugc hinh thanh tCr krai va moi khi khong khi' di qua cac day 
thanh am. Cac am him thanh co bicn do gap khoang 20 lan so 
vai cac am vo thanh va mang hau hot nang lugng cua gipng noi. 
Tuy nhicn. tai dua vao cac am vo thanh de phan biet giura cac tir 
co cung nguyen am. nhu phan biet giura cac tir: ta, ma. xa... 

Hinh 1.5 bieu dien bien do tuong quan giua am hiru thanh 
va am vo thanh trong song am cua mot doan thoai. Hinh ve minh 
hoa song co hoc theo thoi gian. Cac ngon ngur khac nhau sir 
dung cac am khac nhau. nhung tat ca deu dugc hinh thanh tir co 
hgng va mieng. Dai gioi han cua cac am la mot dac tinh quan 
trgng cua thoai tucmg tu se dugc ap dung trong cac cong nghe so 
hoa am thanh hien dai. 


Doan vo thanh Doan hUU thanh Khoang tang 



Os 0,1s 0.2 s 


Hinh 1.5: Bieu dien dang song cua mot doan tin hieu thoai 

Am him thanh. nhu minh hga trong hinh 1.5, co dang song 
kha deu khi cac rung dong trong co hgng on djnh. Mat khac, cac 
am vo thanh co dang song ngau nhien khong xac djnh trudc bcri 
vi \i tri cua mieng co the thay doi trong qua trinh phat am. 
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Nhung quan sat nay cung sc rat quan trong trong cac cong nghe 
so hoa thoai. 

Cac dang song am co xu hudng lap lai theo each dugc goi la 
chu ky am lirgng (pitch). Do dai cua chu ky am lugng co the 
thay doi dac bict la gifra nam va nur. Khi ngudi dan ong noi, chu 
ky am lugng kco dai trong khoang 5 tai 20 ms va khi nguai dan 
ba noi, chu ky am lirgng kco dai trong khoang 2,5 tai 10 ms. 

Dan vi ly thuyet ca sa cau thanh nen thoai la am vj 
(phoneme). No la co chicu dai trung binh khoang 80 den 120 ms 
(day la doi vai tieng Anh, tieng Viet hicn nay chua co ket qua 
nghien cuu nao ve van de nay). Ncu nhu thong tin vai chieu dai 
lan han mot am vj thi co the anh huang den kha nang nghe hieu 
cua tir do. Do do mot am huu thanh don co the co tir 5 toi 50 chu 
ky am lugng lap lai. Co dieu dac biet la khong phai tat ca cac 
chu ky am lirgng la can thiet cho nhan dang giong noi. Con 
nguai co the hieu tieng noi nhanh han la ho phat am. Mot vai 
chuang trinh quang cao tren cac chuang trinh truyen hinh, de co 
the tang tbc do phat tin va tao cac hieu ung la, thong thuang ho 
bo mot vai chu ky am lugng lap lai trong am tieng de tang t6c do 
am thanh ma khong lam meo no. Ket qua am thanh co the gay 
ngac nhien cho nguai nghe nhung rat it ngudi co the noi mot 
each chinh xac sir khac nhau do la gi. 

Trcn thuc te, khi ta noi se co khoang ngat giua cac cau va 
khoang ngiit giua cac tir goi la khoang lang, khoang lang dong 
vai tro quan trong trong lien lac bang tieng noi. Tai mot thdi 
didm nguai nghe hau nhu hoan toan im lang trong cuoc dam 



26 


Cong nghe VoIP va cac giai phap... 


thoai, chi co nhung am ngan dirge phat ra de cho ngudi noi biet 
rang ho dang nghe nhu ir, vay ha hoac ho van hieu ngudi noi va 
lam cho ngudi noi biet ho muon nghe gi nhu L 'noi tiep di'\ 
Nhung am phan hoi thuong lap lai khi hai nguai hoi thoai va 
hoan toan khong co nhung am nay khi nguai dugc chi dinh nam 
trong nhom nguai nghe. 

Han nua, khoang lang thucmg dien ra trong trucmg hap 
nguai noi can lay hai tai cuoi mot cau hoac mot cum ter dai. Cac 
khoang lang co khoang thai gian ngan thuong dien ra trong cac 
cum ter, giua cac tur va tham chi la trong chinh cac tir do, thuong 
la vai cac tu co nhieu am tiet (mot am tict la su ket hap giua mot 
phu am va nguyen am - dugc xem nhu mot dom vi am thanh). 

Trong suot khoang thdi gian dam thoai giua hai ngucri, cac 
am can thiet dugc phat ra tir mot nguai hoac nguai kia chidm 
khoang 40% khoang thcri gian. Mot nua thai gian tir ngucri nghe 
va khoang 10% la tu cac khoang dung giua cac cau, cac tu va 
cac am tiet. Trong mot cuoc ggi dien thoai, ngudi nghe cung tap 
trung vao cac nhieu nen, khong chi la cac ngudn nhieu nhu 
may thu hinh. dai ma con la cac tieng re co am lugng a muc thap 
lien tuc. Nhieu nen nay dugc ggi la am ngoai. Su co mat cua am 
ngoai trong khoang lang cho phep ngudi nghe nhan ra la dudng 
truyen thoai hoat dong van tot. 

Tu nhung phan tich d tren cho thay, gigng noi dugc dac tinh 
hoa theo 3 dac diem sau: 

- Su pha tron giua cac am bien do cao va cac am bien do thap. 
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- Sir pha tron cua cac dang song khong doi co the xac dinh 
trucrc cua am tieng va cac dang song ngau nhien cua am cam. 

- 60% khoang thai gian dam thoai hai chieu la khoang lang. 

Bat cir cong nghe so hoa am thanh nao cung xem xet cac 

f f 

dac tinh cua am thanh nay va neu mot cong nghe so hoa am 

thanh chi xem xet toi mot dac tinh, con cong nghe khac xem xet 

dong thoi ca ba dac tinh, thi ta co the noi rang phuong phap so 
/ * 
hoa am thanh sau tot hon phuong phap dau. 

Nhu tren da trinh bay, thoai la mot doan song am dugc tao 
bcri sg rung dong lan truyen trong khong khi. Voi am hiru thanh, 
ap suat khong khi tir phoi day ra lam rung day thanh quan. Tan 

r \ f *} 

so cua dao dong goi la tan so thay doi am lirgng (pitch) F 0 , no 
phu thuoc vao hinh dang, sure cang cua day thanh quan va ap luc 
cua luong khong khi. Voi am vo thanh, khi kich thich la mot 
luong khi chuyen dong nhanh di qua mot vung hep trong co 
quan phat am (gom ca khoang mieng va am hau) trong khi thanh 
mon (glottis) van mo. 

Cac am thoai khac nhau dirge hinh thanh do su bien doi 
hinh dang cua co quan phat am. Do do, cac thuoc tinh phd cua 
tin hieu thoai cung thay doi theo thoi gian phu thuoc vao su thay 
d6i hinh dang cua co quan phat am. Cac thanh phan tdn s6 phu 
thuoc vao hinh dang, ca va vi tri cua cac khoang hinh thanh nen 
ca quan phat am. Moi mot hinh dang cua ca quan phat am se cho 
nhung tdn so cong huemg khac nhau. 

Graham Bell, mot giao vien diec a Boston Masachusetts da 
phat minh ra dien thoai. Do la qua trinh chuyen thong tin tuang 
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tu (song am thanh) thanh cac tin hieu tirorng tu (song dien). Tat 
ca sir bicn doi bicn do cua cua am thanh duoc the hien bdi song 
dien va co the truyen duoc di xa. Bell phat hien ra rang de lam 
cho tieng noi co the nghe dirge tren dien thoai thi dai tan cua 
ti«3ng noi tir 100 Hz tbi 10000 Hz la khong thuc su can thict. 
Tren thuc te, chi can mot phan nho cua dai 10 kHz vi cong suat 

9 9 

phat ra a dai tren 4 kHz la rat nho, co den 80% toan bo n3ng 

9 \ 

luong tieng noi nam trong dai tir 300 - 3400 Hz. 

Va dinh (xet ve mat bien do) duoc biet den nhu formant. 
Nam formant dau tien nam trong dai tan duoi 3,4 kHz (no rat 
quan trong de nhan dang thoai, day cung la mot trong cac ly do 
tai sao ngubi ta lay dai tan thoai tu 0,3 den 3,4 kHz). Formant 
thubng xuat hien nhu dinh trong pho cong suat. 

Ta biet rang, thoai la cac doan vo thanh, huru thanh va 
khoang lang noi tiep nhau lien tiep nhu hinh 1.6 duoi day. Cac 
khoang lang khong mang thong tin gi, cho nen trong thoai IP bo 
ma hoa se phat hien va loai bo khoang lang. Chi nhung doan am 
thoai duoc xu ly, ma hoa va truyen di. 

Tren hinh 1.6 cho thay, vung mau tham bao gom cac duong 
net dam la ducrng dang song cua tin hieu thoai. Gioi han giua 
doan am thoai va khoang lang bieu thj bang duong cham cham. 
Mot doan am thoai (bat dau cua doan am thoai den khi ket thuc 
doan am thoai do) goi la mot "talkspurt". Moi "talkspurt" co dp 
dai ngan khac nhau, phu thuoc vao cau va kieu each the hien 
cung nhu cau tao co quan phat am cua ngubi noi. Bang each 
phat hien doan tich cue cua thoai va bo di nhung khoang lang 
ma tiet kiem duoc dang ke bang thong. Dong thbi dua vao cac 
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dac diem neu tren cua tieng noi ma nguai ta co diroc cac ky 
thuat ma hoa cung nhu tai tao va khoi phuc Ini tieng noi trong 
trirong htrp mot so goi thoai bi mat de dam bao tinh trung thirc 
va nguyen ven cua no. 



Hmh 1.6: Dang song cua mot cloan thoai 









































Chi/dng II 

TONG QUAN GIAO THlTC TCP/IP 


2.1. BO GIAO THlTC TCP/IP 

VoIP hay thoai Internet hoat dong dua tren giao thuc IP. Vi 
vay, de hieu thau dao ca chc cua thoai IP trucrc tien ta xem xet 
bo giao there TCP/IP (Giao thirc dieu khien truyen thong/giao 
there Internet - Transmission Control Protocol/Intemet Protocol). 

2.1.1 Mo hinh TCP/IP 

TCP/IP la mot bo giao thirc dugc phat trien bai Cue cac du 
an nghien cuu cap cao (ARPA) cua bo quoc phong My. Ban dau 
no dugc sir dung trong mang ARPANET. Khi cong nghe maaig 
cue bo phat trien, TCP/IP dugc tich hgp vao moi truemg he dieu 
hanh UNIX va sir dung chuan Ethernet de ket noi cac tram lam 
viec voi nhau. Den khi xuat hien cac may tinh ca nhan. TCP/IP 
lai dugc chuyen sang moi truong may tinh ca nhan, cho phep 
hoat dong tren cac may tinh ca nhan, he di£u hanh DOS va cac 
tram lam viec chay he dieu hanh UNIX co the lien tac tren cung 
mot mang. Hien nay, TCP/IP dugc sir dung rat pho bien trong 
mang may tinh, ma dien hinh la mang Internet. 

TCP/IP dugc phat trien trucrc mo hinh OSI. Do do. cac tang 
trong TCP/IP khong tucmg ung hoan toan vai cac tang trong mo 
hinh OSI. Chong giao thurc TCP/IP dugc chia thanh bon tang: 


Chin mg II: Tong quan giao I hire TCP/IP 
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giao dien mang (network interface), lien mang (internet), giao 
van (transport) va Orng dung (application). 


MO HINH OSI 

MO HINH TCP/IP 

l/NG DUNG 



TRINH DIEN 


Ong dung 

PHIEN 



GIAO VAN 


GIAO VAN 

MANG 


LIEN MANG 

LIEN KET DO LlfU 


GIAO di£n mang 

VAT LY 



Hinh 2.1: Mo hinh OSI va TCP/IP 


Tang ung dung trong mo hinh TCP/IP tuong ung voi ba 
tang trong mo hinh OSI la tang ung dung, tang trinh dien va tang 
phien. Tang nay con dirge goi la tang xu ly (process). Tang giao 
van tirimg tmg vai tang giao van trong mo hinh OSI. Ting nay 
con dirge goi la tang tram-toi-tram (host-to-host). T&ng lien 
mang tirong img vai tang mang trong mo hinh OSI. Tang giao 

' r 

dien mang tirong ung voi tang lien ket do lieu va vat ly trong mo 
hinh OSI. 

2.1.2 Tang irng dung 

Tang ong dung cung cap cac dich vu dooi dang cac giao 
thirc cho img dung cua ngooi dung. Mot so giao thurc tieu bilu 
tai tang nay gom: 
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- FTP (File Transfer Protocol): Day la mot dich vu hudng 
ket noi va tin cay, su dung TCP de cung cap truyen tep 
giua cac he thong ho trg FTP. 

- Telnet (TErminaL NETwork): Cho phep cac phien dang 
nhap tir xa giira cac may tinh. Do Telnet ho tro che do 
van ban nen giao dien ngudi dung thudng a dang dau 
nhac lenh tuong tac. Chung ta co the danh lenh va cac 
thong bao tra ldi se dugfc hien thi. 

- HTTP (Hyper Text Transfer Protocol): Trao doi cac tai 
lieu sieu van ban de ho tro Web. 

- SMTP (Simple Mail Transfer Protocol): Truyen thu dien 
tir giira cac may tinh. Day la dang dac biet ciia truyen tep 
dirge sir dung de giri cac thong bao tdi mot may chu thu 
hoac giua cac may chii thu voi nhau. 

- POP3 (Post Office Protocol): Cho phep lay thu dien tir tir 
hop thu tren may chu. 

- DNS (Domain Name System): Chuyen doi ten mien 
thanh dja chi IP. Giao there nay thudng dugc cac ung 
dung sir dung khi ngudi dung img dung nay dung ten chu 
khong dung dia chi IP. 

- DHCP (Dynamic Host Configuration Protocol): Cung 
cap cac thong tin cau hinh dong cho cac tram, chang han 
nhu gan dia chi IP. 

- SNMP (Simple Network Management Protocol): Dugc su 
dung de quan tri tir xa cac thiet bi mang chav TCP IP. 
SNMP thudng dugc thuc thi tren cac tram cua ngudi 
quan lv. cho phep ngudi quan ly tap trung nhieu chirc 
nang giant sat va dieu khien trong mang. 
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2.1.3 Tang giao van 

Tang giao van chiu trach nhiem chuyen phat toan bo thong 
bao tCr ticn trinh-toi-tien trinh. Tai tang nay co hai giao thuc la 
TCP (Transmission Control Protocol) va UDP (User Datagram 
Protocol). Moi giao thuc cung cap mol loai dich vu giao van 
khac nhau: huong ket noi va phi ket noi. 

Mot may tinh co the co nhieu nguoi dung va moi nguoi 
dung co the co nhieu ket noi TCP hoac UDP cung luc. Lam the 
nao co the giCr diroc cac ket noi nay? Dieu nay duoc thuc hien 
bang each sir dung cac giao thuc tang giao van. 


3 f 

Cac giao thuc tang giao van cung cap cac djeh vu cho phep 



nay dirge goi la mot cong (port). Trong mot mang TCP/IP, dia 
chi IP dirge sir dung de nhan biet mot tram. Tuy nhien tren mot 
tram lai co the co nhieu ket noi TCP/IP cung luc, do do neu chi 
su dung dia chi IP thi chua the nhan dien dugc cac ket n6i 
TCP/IP. Socket (sir ket hgp cua dia chi IP va cong) dugc sir dung 
de nhan biet cac ket noi TCP/IP. Chung ta co the co nhieu socket 
tren mot tram. Moi socket co the dugc mot giao thuc lop img 
dung sir dung. Do so lugng cong tren mot may nhi£u nen tren 
mot may co the co nliieu nguoi dung truyen thong cung luc. 

2.1.3.1 Giao thuc TCP 

Mot giao thirc tang giao van thuong co nhi£u chuc nang. 
Mot trong sd do la tao mot truyen thong tien trinh-tai-ti4n trinh 
(chuong trinh-tcri-chuang trinh). Nhu da trinh bay, d£ thuc hien 
dieu nay, TCP sir dung “cong ’ (port). Mot chuc nang khac cua 
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tang giao van la tao mot ca che dieu khien luong va dieu khien 
loi d mure giao van. TCP sir dung ca che cira so trugt de thuc 


hien dieu khien luong. No sir dung goi xac nhan, thdi gian cho 
va truyen lai de thuc hien dieu khien loi. 


TCP la mot giao thirc hudng ket noi. No co nhiem vu thiet 
lap mot ket noi vdi phia nhan, chia luong dir lieu thanh cac don 
vi co the van chuyen, danh so chung va sau do lan lirot giri 
chung di. 


* Truyen thong tien tnnh-tai-tien trinh 

IP co trach nhiem truyen thong o mire may tinh (truyen 
thong tram-tdi-tram). La mot giao thirc tang mang, IP chi co the 
chuyen phat cac thong bao tdi may dich. Tuy nhien, day chua 
phai la mot chuyen phat hoan chinh. Thong bao can dirge xir ly 
bdi dung chirong trinh img dung. Trach nhiem chuyen thong bao 
toi chucmg trinh img dung thich hap la chirc nang ciia TCP. 

* Dia chi cong 

Mac dir co mot so each de thgc hien truyen thong tien trinh- 
tdi-tien trinh, nhimg each thong dung nh4t la thuc hien thong 
qua mo hinh khach-chii (client-server). Mot tien trinh tren may 
cue bo, dugc goi la khach, can mot djeh vu tir mot img dung tren 
tram d xa, dugc ggi la chit. 

Ca hai tien trinh (khach, chit) co ciing mot ten. Vi du, de lay 
thdi gian va ngay thang tir mot may chu d xa, chung ta can mot 
tien trinh khach Daytime chav tren may cue bo va mot tien trinh 
chit Daytime chay tren may chii d xa. 
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Bay gia, chung ta da biet rang dja chi IP va so cong dong 
vai tro khac nhau trong viec chon dich cuoi ciing cua dir lieu. 
Dja chi IP dich xac djnh tram trong so nhieu tram khac nhau. 
Sau khi tram da dugc chon, so cong xac djnh mot tien trinh tren 
tram cu the do. 

Cac so cong dugc chia thanh ba vung: thong dung, dang ky 
va dong. 

- Cong thong dung. Cac cong nam trong khoang tCr 0 den 
1023 la cac cong thong dung. Nhung cong nay dugc gan va giam 
sat bai IANA. 

- Cong dang ky. Cac cong nam trong khoang tu 1024 den 
49151 khong do IANA gan va dieu khien. Chung chi co the 
dugc dang ky vai IANA de tranh trung lap. 

- Cong dong. Cac cong nam trong khoang tu 49152 d4n 
65535 co the dugc sir dung bai mpi tien trinh. Chung con dugc 
ggi la cac cong ngau nhien. 

* Dia chi socket 

De thiet lap ket noi, TCP can hai so hieu nhan dang: dja chi 
IP va so cong. Sir ket hgp dia chi IP va so cong dugc goi la dja 
chi socket. De sir dung djeh vu TCP, chung ta cln mot cap dja 
chi socket: dja chi socket khach va dja chi socket chu. Dja chi 
socket khach de djnh danh duy nhat ung dung khach. Dja chi 
socket chu de djnh danh duy nhat ung dung chu. B6n thong tin 
nay la mot phan cua tieu de IP va tieu dd TCP. Tieu dd IP chua 
dja chi IP; tieu de TCP chira dja chi cong. 
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* Phan doan TCP 

Don vi dir lieu truydn giura hai thiet bj sir dung TCP ducrc 
goi la phan doan (segment). Dinh dang cua phan doan TCP dirge 
cho thay 6 hinh 2.2. 



H'mh 2.2: Phan tieu de TCP 

\ \ \ \ § 
Phan doan gom mot phan tieu de co chieu dai tir 20 byte den 

60 byte, theo sau la dir lieu tir chuong trinh ung dung. Tieu de co 

chieu dai 20 byte neu no khong chura tuy chon va co chieu dai toi 

da 60 byte neu no chura mot so tuy chon. 

Cac truong cua phan tieu de: 

- Cong ngaon (Source Port): Truong 16 bit nay xac dinh so 
cong cua chuong trinh ung dung gui. 

- Cong dich (Destination Port): Truong 16 bit nay xac dinh 
so cong cua chuong trinh ung dung nhan. 

f 

- So trinh tu (Sequence number): Truong 32 bit nay xac 
dinh so duoc gan cho byte du lieu dau tien chura trong phan 
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doan. Nhu chung ta da noi 6 phan trubc, TCP la mot giao thirc 
giao van luong. De dam bao tinh ket noi, moi byte dugc gtri di 
phai dirge danh so. So trinh tir noi cho dich biet so hieu byte dau 
tien trong phan doan. Trong giai doan thiet lap ket noi, moi phia 
sir dung mot bo tao so ngau nhien de tao mot so trinh tir khoi dau 
(ISN), so nay thirong khac nhau trong moi hurong. Vi du, neu so 
ISN la 2367 va goi thu nhat mang 1000 byte dir lieu, so trinh tir 
la 2369 (2367 va 2368 dugc sir dung de thiet lap ket noi); phan 
doan Ihu hai mang 500 byte dCr lieu se co so trinh tir 3369 
(2369+1000) .v.v... 

- So xdc nhctn (Acknowledgment Number): So 32 bit nay xac 

f + * 

dinh so hieu byte ma tram giri phan doan dang cho de nhan. Neu 
no da nhan thanh cong byte so x, thi so xac nhan ciia no la x + 1. 

- Chi 'eu dai tieu de (HL - Header Length): Trirong 4 bit nay 
cho biet chieu dai tinh theo tir (4 byte) cua phan tieu de TCP. 

- Duphong: Trirong 6 bit nay dugc dung cho tuong lai. 

- Cdc co: Truong nay xac dinh 6 bit dieu khien khac nhau. 
Mot hoac nhitki bit nay co the dugc dat tai cung thoi di^m. Sau 
bit co lan lugt la: 

+ URG: Khi co nay dugc dat, truong con tro khAn se co 
hieu lire. Khi ccr nay khong dugc dat, truong con tro 
khan dugc bo qua. 

+ ACK: Co nay dugc dat de cho biet gia tri ciia truong xac 
nhan la hgp le. 

+ PSH: Khi co nay dugc dat, toan bo du lieu trong bo dem 
(ke ca du lieu dugc luu tir trude) se dugc chuy^n ngay 
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len cho chircmg trinh irng dung. Con neu cd nay khong 
duoc dat, TCP chd den khi thich hop mdi chuyen du 
lieu di, nham tang hieu qua cua he thong. 

+ RST: Cd nay duqc dat de bao cho ben nhan biet ben gui 
dang tir bo ket noi. 

+ SYN: Cd nay dirge dat de dong bo hoa cac hieu trinh tu. 

+ FIN: Cd nay duoc dat de bao ben gui khong con du lieu. 

- Kick thude cira so (Window Size): Truong 16 bit nay xac 
dinh kich thude cua cira so (tinh theo byte) ma phia kia phai duy 
tri. Kich thude toi da cua cira so la 65535. Chung ta se tim hieu 
chi tiet hon ve trudng nay d phan cira so truot. 

- Tong kiem tra (Checksum): Trudng 16 bit nay chira ma 
kiem tra loi (theo phuong phap CRC) cho toan bo phan doan (ca 
tieu de va du lieu). 

- Con tro khan (Urgent Pointer): Trudng 16 bit nay chi hop 
le khi cd URG duoc dat. No xac djnh so phai cong vdi so trinh tu 
de lay duoc so hieu cua byte khan cuoi ciing trong phan du lieu. 

- Tuy chon (Option): Trudng co chieu dai toi da 40 b>te nay 
chira cac thong tin tuy chon. 

2.1.3.2 Giao thirc UDP 

UDP (User Datagram Protocol) la mot giao thirc truyen 
thong phi ket noi va khong tin cay, duoc dung thay the cho TCP 
d tren IP theo yeu cau cua ung dung. UDP cd trach nhiem truyen 
cac thong bao tir tien trinh-tdi-tien trinh, nhung khong cung cap 
cac co che giam sat va quan ly. 
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UDP cung cung cap ca chc gan va quan ly cac so cong de 
dinh danh duy nhat cho cac ung dung chay tren mot tram cua 
ntang. Do it chuc nang phurc tap nen UDP co xu the hoat dong 
nhanh hon so voi TCP. No thucrng dugc dung cho cac irng dung 
khong doi hoi do tin cay cao trong giao van nhu thoai. video. 
Dinh dang cua goi tin UDP dugc mo ta trong hinh 2.3. voi cac 
viing tham so don gian horn nhieu so voi phan doan TCP. 


Bit 0-3 Bit 4-7 Bit 8-11 Bit 12-15 

Bit 16-19 Bit 20-23 Bit 24-27 Bit 28-31 

Cong ngu6n 

Cong dich 

Oq dai tong 

Tong kiem tra 

DO lieu 


Hinh 2.3: Dinh dang cua goi tin UDP 


Cac truong trong tieu de goi tin UDP gom: 

- Cong nguon (Source Port): Truong 16 bit nay xac dinh so 
cong cua chuong trinh ung dung gui. 

- Cong dich (Destination Port): Truong 16 bit nay xac dinh 
so cong cua chuong trinh ung dung nhan. 

- Do ddi tong (Total Length): Truong 16 bit nay xac djnh do 
dai tong (ca tieu de va du lieu) cua goi tin UDP. 

* t 

- Tong kiem tra (Checksum): Truong 16 bit nay chua ma 
kic'm tra loi (theo phuong phap CRC) cho toan bo phan doan (ca 
tieu de va du lieu). 

Mot so giao thuc tieu bieu tang ung dung sir dung UDP 
gont: 

- Giao thuc truyen tep thong thudng (TFTP - Trivial File 
Transfer Protocol) 
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- Giao thuc quan ly mang dan gian (SNMP - Simple 
Network Management Protocol) 

- He thong tep mang (NFS - Network File System) 

- I le thong ten mien (DNS - Domain Name System) 

- Giao thuc truyen thai gian thuc (RTP - Realtime Transfer 
Protocol) 


2.1.4 Tang lien mang 

Tang lien mang trong chong giao thuc TCP/IP tuong ung 
% % 
vdi tang mang trong mo hinh OSI. Chuc nang chinh cua tang 

lien mang la danh dia chi 16-gic va dinh tuyen goi tin toi dich. 

Giao thuc dang chu y nhat a tang lien mang chinh la giao thuc 

Internet (IP - Internet Protocol). Ngoai ra con co mot so giao 

thuc khac nhu ICMP, ARP va RARP. Chung ta se lan luot tim 

hieu cac giao thuc nay. 


2.1.4.1 Giao thuc IP 

IP la mot giao thuc phi ket noi va khong tin cay. No cung 
cap dich vu chuyen goi 4 *co gang toi da". “Co gang toi da" a day 
co nghla IP khong cung cap chuc nang theo doi va kiem tra loi. 
No chi co gang chuyen goi tdi dich chir khong co sir dam bao. 
Neu do tin cay la yeu to quan trong, IP phai hoat dong voi mot 
giao thuc tang tren tin cay, chang han TCP. 

IP cung la mot dich vu phi ket noi, duqc thiet ke cho mot 
mang chuyen mach goi. Phi ket noi co nghla moi goi du lieu 
duqc xu ly doc lap, moi goi co the di toi dich tren mot dudng di 
khac nhau, chung co the den sai thir tu. Mot so goi du lieu co the 
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bi mat, bi hong trong khi truyen. IP dua vao mot giao thirc tang 
cao han de xu ly nhung van de nay. 


Cac goi dir lieu tai tang IP dugc goi la goi dir lieu. Hinh 2.4 
cho thay dinh dang goi du lieu. Mot goi dir lieu co chieu dai bicn 
thien, gom hai phan: tieu de va dCr lieu. Phan tieu de co chieu dai 
tir 20 den 60 byte, chira cac thong tin can thiet cho dinh tuyen va 
chuyen phat dir lieu. 


Bit 0-3 

Bit 4-7 

Bit 8-10 

Bit 11-15 

Bit 16-19 Bit 20-23 Bit 24-27 Bit 28-i31 

Phien 

ban 

Chi&u dai 
tieu de 

06 uu 

tien 

Loai dich 

vu 

0q dai t6ng 

S6 hi£u goi di> lieu 

Phan manh 

Thai gian s6ng 

Giao thac 

T6ng ki4m tra 

Oia chi nguon 

Oia chi dich 

Tuy chon 


\ 

Hinh 2.4: Tien de goi dir lieu IP 


- Phien hcin (Version): Trirdng 4 bit nay cho biet phien ban 
IP tao phan tieu de nay. Phien ban hien tai la 4. Tuy nhien phi^n 
ban IPv6 se thay the IPv4 trong tirong lai. 

- Chieu dai tieu de (HL - Header Length): Truong 4 bit nay 
cho biet chieu dai cua phan tieu de goi du lieu IP. tinh thco don 
vi tu (32 bit). Truong nay la can thiet vi chieu dai cua phan tieu 
de thay doi (tu 20 d4n 60 byte). Khi khong co phan tuv chon 
(option), chieu dai phan tieu de la 20 byte va gia tri cua truong 
nay la 5 (5 x 4 = 20). Khi phan tuy chon co kich thude toi da thi 
gia tri cua truong la 15 (15 x 4 = 60). 


















42 


Cong nghe VoIP va cdc giai phdp... 


- Do irn den (Precedence): Truong nay co chicu dai 3 bit, 
gia tri nam trong khoang tir 0 (000) den 7(111). No chi ro do iru 
tien cua goi du lieu trong truong hop mang co tac nghen. Neu 

f f y • 

mot bo djnh tuyen bi tac nghen va can bo mot so goi dur lieu, no 

f 9 

se bo cac goi dir lieu co do uu tien thap nhat. 

- Loai dich vu (TOS): Truong 5 bit nay dac ta cac tham so 
ve dich vu, co dang cu the nhu sau: 


Loai dich vu 

D 

T 

R 

C 

X 


Trong 5 bit nay, co mot bit du phong (x). Cho du cac bit deu 
co the lay gia tri 0 hoac 1, nhung trong moi goi du lieu chi co 
mot bit duoc dat la 1. 

+ 00000: Binh thuong 
+ 00010: Gia nho nhat 
+ 00100: Do tin cay cao nhat 
+ 01000: Thong lugng cao nhat 
+ 10000: Do tre nho nhat 

- Do dai tong (Total Length IP): Truong 16 bit nay cho biet 
chieu dai tinh theo byte cua ca goi du lieu. 

- So hieu goi du lieu (Datagram IDentification): Truong 16 
bit nay cung voi cac truong khac (nhu dja chi nguon va dia chi 
dich) dung de dinh danh duy nhat cho mot goi du lieu trong 
khoang thbi gian no van ton tai tren lien mang. Gia trj nay duoc 
tang len 1 don vj moi khi co goi du lieu duoc tram gui di. Do vay 
gia tri nay se quay lai 0 moi khi tram da giri 65535 goi du lieu. 
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- Phcin manh (Fragmentation): Truong 16 bit nay dirge 
sir dung khi goi dir lieu dirge phan manh (se dirge trinh bay cr 
phan sau). 

- Thai gian song (Time to Live): Truong 8 bit nay qui dinh 

thai gian ton tai (tinh bang giay) cua goi du lieu trong lien mang 

d£ tranh tinh trang goi du lieu bi chuyen vong quanh tren lien 

mang. Thai gian nay do tram giri dat va bi giam di 1 moi khi goi 

/ 

du lieu qua mot bo dinh tuyen tren lien mang. 

- Giao thirc (Protocol): Truong 8 bit nay cho biet giao thuc 
tang tren sir dung dich vu cua tang IP. Goi du lieu IP co the dong 
goi du lieu tu nhieu giao thuc tang tren, chang han TCP, UDP va 
ICMP. Truong nay chi ro giao thuc dich cuoi cung ma goi du 
lieu IP phai chuyen. 

* + # 

- Tong kiem tra (Checksum): Truong 16 bit nay chua ma 

kiem tra loi theo phuong phap CRC (chi kiem tra phan tieu de). 

- Dia chi nguon (Source Address): Truong 32 bit nay chua 
dia chi IP cua tram nguon. 

- Dia chi dich (Destination Address): Truong 32 bit nay 
chua dja chi IP cua tram dich. 

2.1.4.2 Giao thirc ICMP 

De cho phep cac bo dinh tuyen trong Internet thong bao loi 
hoac cung cap cac thong tin ve nhirng tinh huong khong mong 
dgi, cac nha thiet ke he thong da them vao mot co che thong bao 
co muc dich dac biet cho cac giao thuc TCP/IP. Co che nay the 
hien qua "giao thuc thong bao dieu khien lien mang" (ICMP - 
Internet Control Message Protocol), no dugc xem nhu la mot 
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phan bat huge cua giao thurc IP. Giong nhir cac loai ban tin khac, 
ICMP dirge chuyen qua Internet trong phan dir lieu cua goi tin 

ft * 

IP. Tuy nhien, dich den cuoi cung cua ban tin nay la phan mem 
IP va dugc xir ly de xac dinh nguyen nhan loi. 

So dT can den giao thi'rc ICMP vi IP la giao thuc chuyen goi 

t t r r \ 

phi ket noi va khong tin cay, no dugc thiet ke nham muc dich sir 
dung co hieu qua tai nguyen niang. IP cung cap dich vu chuyen 
goi no luc toi da, tuy nhien no co hai thieu hut: thieu dieu khien 
loi va thieu cac co che ho trg. 

Giao thuc IP khong co co che thong bao loi va sua loi. Dieu 
gi xay ra neu bo dinh tuyen phai bo mot goi du lieu do khong 
tim thay buoc nhay tiep theo cho goi du lieu do, hoac khi gia tri 
truong thai gian song bang khong? Dieu gi xay ra neu tram dich 
phai bo tat ca cac manh cua goi du lieu do khong nhan dugc du 
cac cac manh trong mot khoang thai gian dinh truac? Day la 
nhung vi du ve tinh trang xay ra loi, nhung IP khong co nhung 
ca che dugc xay dung san de thong bao loi cho tram nguon. 

IP cung thieu ca che truy van. Mot tram doi khi can xac 
dinh xem bo dinh tuyen hoac mot tram khac co hoat dong khong 
va mot nguai qudn ly mang doi khi can thong tin tir mot tram 
hoac bo dinh tuyen khac. 

Giao there thong bao dieu khien lien mang (ICMP - Internet 
Control Message Protocol) dugc thiet ke de bii dap hai thieu hut 
Iren. No dugc di kem voi giao thuc IP. Mot ban tin ICMP di 
chuyen trong phan du lieu cua goi tin IP va co ba truong du lieu 
co do dai co dinh nam trong phan dau cua ban tin: Truong kieu 
ban tin ICMP, truong ma va truong tong kiem tra. 
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Ve mat ky thuat, giao thuc ICMP la mot co che thong bao 
loi. No cung cap cho cac bo dinh tuyen mot phuong phap de khi 
gap loi thi se thong bao loi cho tram nguon dau tien, vi chi co 
thong tin ve dia chi nguon phat la on dinh con cac bp dinh tuyen 
trung gian se thay doi vi cac bang dinh tuyen se luon dupe cap 
nhat theo trang thai cua mang. Nhu vay, giao thuc ICMP cung 
cap thong tin dieu khien trong qua truyen thong giua cac bo dinh 
tuyen va may tinh; no la mot phan tong hop bat buoc cua IP. 

* Cac loai thong bao ICMP 

Cac thong bao ICMP dupe chia lam hai loai: thong bao loi 
(error-reporting) va truy van (query). 

Thong bao loi thong bao nhung sir co ma bo djnh tuyen 
hoac tram dich co the gap phai khi xu ly goi du lieu IP. Truy van 
giup mot tram hoac mot nguoi quan ly mang lay cac thong tin cu 
the ve mot bo dinh tuyen hoac mot tram khac. 

2.1.4.3 Giao thuc ARP va RARP 

Mot lien mang la su ket hop cua nhieu mang vat ly dupe ket 
noi voi nhau thong qua cac thiet bi lien ket mang, chang han bo 
dinh tuyen hoac cong ket noi. 

r \ \ 

Tram va bo dinh tuyen dupe nhan dang tai tang mang bang 
dia chi 16-gic (dia chi IP). Dia chi lo-gic la dia chi chung, no 
phai la duy nhat trong toan bo lien mang. Tuy nhien, tren duong 
toi dich, goi phai di qua cac mang vat ly khac nhau. 0 muc vat 
ly, tram va bo dinh tuyen dupe nhan dang boi dia chi vat ly (dia 
chi MAC). 

Dia chi vat ly va dm chi IP la hai so hieu nlian dang khac 
nhau. Chung ta can ca hai vi mot mang vat ly, chang han mang 
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Ethernet co the dirge sir dung dong thcri bai hai giao there tang 
mang khac nhau, chdng han IP va IPX. Ngirge lai, mot goi thuoc 
mot giao there tang mang, chang han IP, co the di qua nhieu 
mang vat ly. 

NghTa la, d<3 chuyen phat goi tcri mot tram hoac mot bo dinh 
tuyen, can co hai mire danh dja chi: lo-gic va vat ly. Do vay, 
chiing ta can anh xa giira hai dia chi nay. Giao there phan giai dia 
chi (ARP - Address Resolution Protocol) chuyen doi dia chi 
lo-gic thanh dia chi vat ly. Va giao there phan giai dia chi ngupc 
(RARP - Reverse Address Resolution Protocol) chuyen doi dia 
chi vat ly thanh dia chi lo-gic. 

Cung vai giao there phan giai dja chi la giao thurc phan giai 
dia chi ngirge. RARP yeu cau phai co mot may chu RARP. may 
chu tra loi bang each dien vao dja chi dich thay doi ban tin tro 
thanh ban tin tra loi vai lai dap true tiep, co the co rat nhieu may 
chu tra lai, may se nhan lai dap dau tien. Khong the quang ba 
qua nhieu thong tin RARP tren mang vi nhu vay co the gay ra 

f • t % 

tac nghen he thong. Thong tin djnh tuyen dugc yeu cau ter mang 

» IV f f y y 

de dan cac goi tin den dich cuoi cung cua no nam trong tieu de. 

* Giao thicc ARP 

Khi mot tram hoac bo dinh tuyen can tim dia chi vat ly cua 
mot tram hoac mot bo dinh tuyen khac tren mang, no geri goi yeu 
cau ARP. Goi nay chura dia chi vat ly va dja chi logic cua nguon 
va dia chi IP cua dich. Do nguon khong biet dia chi vat ly cua 
dich nen yeu cau nay dugc geri quang ba. 

Mgi tram va bo dinh tuven tren mang deu nhan va xir Iv veu 
cau ARP nay, nhirng chi co tram dich nhan ra dja chi IP cua no 
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va giri tra lai ARP lai cho nguon. Goi tra ldi chira dia chi 16-gic 
va dja chi vat ly cua dich. Goi tra lai nay duac giri thang (giri 
dan haang - unicast) tai tram yeu cau (nguon) sir dung dia chi 
vat ly co trong goi yeu cau ARP. Hinh 2.5 minh hoa hoat dong 
cua giao thuc ARP 




b. Tra Idi ARP dupe guri true tiep (unicast) 


Hinh 2.5: Hoat dong cua ARP 








































































48 


Cong nghe Vo/P vci cdc giui phup... 


* Giao thicc RARP 

RARP la giao thirc chuyen doi tir dja chi vat ly thanh dia chi 
lo-gic. No dugc sir dung trong trirdng hop mot may biet dia chi 
vat ly cua minh nhung lai khong bict dia chi IP, chang han mot 
may khong co 6 cimg khoi dong qua mang. 

Khi may dugc bat, yeu cau RARP dugc tao ra va dugc gui 
quang ba tren mang cue bo. Mot may khac tren mang biet ve 
mgi dia chi IP se tra loi yeu cau bang ban tin tra loi RARP. May 
yeu cau RARP phai chay chuong trinh RARP khach va may tra 
ldi RARP phai chav chuong trinh RARP chu. 




Hinh 2.6: Hoat dong cua RARP 
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Trong hinh 2.6. khi tram khong 6 cirng khcri dong. yeu cau 
RARP dirge tao ra va dugc quang ba tai moi may tren mang. 
Moi tram trong mang cue bo deu nhan dugc goi nay, nhung chi 
may chu RARP tra loi ycu cau. Goi tra loi co chura dja chi IP cua 
may yeu cau. 

2.1.5 Tang giao dien mang 

Tat ca mgi thu nam duoi IP dugc xem nhir mot giao dien 
mang. Tang giao dien mang gom cac giao thirc thuc hien viec 
giao tiep vai mang. 

Co rat nhieu giao thirc tang vat ly va tang lien ket dir lieu co 

the dirge sir dung de truyen IP. Thuc te, mot trong cac muc dich 

cua cac nha thiet ke IP la tao cho no tinh linh hoat cao, do vay 

xuat hien cau noi IP tren tat ca. 

\ \ 

Tang giao dien mang con dirge ggi la tang truy nhap mang. 
> •> *> 

Cac giao thuc tang giao dien mang tieu bieu co the chay duoi 

IP gom: 

- DIX Ethernet va 802.3 Ethernet, Fast Ethernet va 
Gigabit Ethernet 

- Token Ring, ca loai 4 Mbit/s va 16 Mbit/s. 

- FDDI 

- SLIP (Serial Line IP) 

- PPP (Point-to-Point Protocol) 

- Chuyen tiep khung (Frame Relay) 

- ATM (Asynchronous Transfer Mode) 

- SMDS (Switched Multimegabit Data Service) 
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2.2 DIA CHI IP 

0 muc Crng dung, chung ta co the coi mot lien mang la mpt 
mang dan le ket noi cac tram vai nhau. De mot tram truyen 
thong vai tram khac, chung ta can mot he thong djnh danh toan 
cau. Noi each khac, chung ta can dat ten duy nhat cho moi tram. 

Mot lien mang dirge tao nen tir sir ket hop cua cac mang vat 
ly (LAN hoac WAN) ket noi vai nhau qua cac bo dinh tuyen. 
Khi mot tram truyen thong vai mot tram khac, goi dir lieu co the 
di chuyen tir mot mang vat ly nay den mang vat ly khac qua cac 
bo dinh tuyen. Vi the, viec truyen thong tai muc nay cung can co 
mot he thong djnh danh toan cue. Mot tram co the truyen thong 
vai mot tram bat ky ma khong phai lo lang ve mang vat ly phai 
di qua. NghTa la tai tang nay, mot tram cung phai dirge dinh 
danh duy nhat va toan cue. Han nua, de dinh tuyen toi uu va 
hieu qua, moi bo dinh tuyen cung phai dirge dinh danh duy nh4t 
va toan cue tai tang nay. 

So hieu nhan dang dirge sir dung a tang lien mang cua bo 
giao there TCP/IP dirge goi la dia chi lien mang hay dia chi IP. 
No la dja chi nhj phan 32 bit (IPv4) hoac 128 bit (IPv6), dugc 
thirc hien trong phan mem, dung de dinh danh duy nhat va toan 
cue mot tram hoac mot bo dinh tuyen tren lien mang. 

Cac dia chi IP la duy nhat theo nghla moi dia chi dinh danh 
mot va chi mot thict bi (may tram hoac bo dinh tuyen) tren lien 
mang. Hai thiet hi tren lien mang khong the co cung dia chi IP. 
Tuy nhien. mot thiet bi co the co nhieu dia chi IP neu chung 
dirge ket noi tai nhieu mang vat ly khac nhau. Cac dja chi IP la 
toan cue theo nghTa he thong danh dia chi nay phai dirge tat ca 
cac tram muon ket noi tai lien mang chap nhan. 



Chuomg II: Tong qucm giao thuc TCP/IP 


51 


2.2.1 IPv4 

Moi dia chi IPv4 gom 4 byte (32 bit), dinh nghla hai phan: 
dia chi mang (NetID) va dja chi tram (HotID). Cac phan nay co 
chi$u dai khac nhau tuy thuoc vao lop dia chi. Cac bit dau tien 
trong phan dja chi mang xac dinh lap cua dia chi IP. 

De de doc va de nha, cac dia chi IP thirong dirge bieu dien 
duui dang thap phan dau chant. Trong each bieu dien nay, cac 
byte duoc tach rieng va dugc bieu dien dudi dang thap phan; 
phan tach cac byte nay la mot dau chant (vi du hinh 2.7). 


11000000 00000001 00000010 00000011 



Hinh 2.7: Ky phap thap phan dau chdm 

2.2. LI Cac l&p dja chi IP 

Dia chi IPv4 dirge chia lam 5 lap, ky hieu la A, B, C, D va 
E. Chieu dai phan dja chi ntang va phan dia chi tram cua cac lop 
la khac nhau. Cau true cua cac lop dugc chi ra trong hinh 2.8. 

Cac bit dau tien cua byte dau tien cua dia chi IP dugc dung 
de djnh danh lap dia chi (0 - lop A; 10 - lop B; 110 - lap C; 1110 
- Lop D va 1111 - lap E). 

* L&p A 

Trong dia chi lop A, byle dau tien dugc dung de dinh nghla 

> * 

dia chi mang. Tuy nhien bit dau tien phai luon luon bang ‘O’. 
7 bit con lai dinh nghla cac ntang khac nhau. Nghla la so mang 
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co dia chi IP lap A rat han che. Ve ly thuyet co the co 2 = 128 
mang lap A. Tuy nhien tren thuc te chi co 126 mang vi co 2 
mang dirge danh rieng cho cac muc dich cu the. 

Trong mot mang chi lap A, 24 bit dirge sir dung de dinh 
danh dia chi tram. NghTa la ve ly thuy4t co the co toi da 
2 24 = 16.777.216 tram. Tuy nhien cung co hai dia chi dac biet 
(phan dia chi tram gom toan bit k 0’ hoac toan bit *1’) dirge sir 
dung lam cac dia chi dac biet. NghTa la thuc te chi co toi da 
16.777.214 tram trong mot mang lap A. 

Cac dia chi lop A dugc thilt ki cho cac to chirc co so lugng 
may tinh cue km ket noi vao mang. Tuy nhien, khong mot to 
chirc nao co so lugng may Ion nhu vay do do rat nhieu dia chi bi 
lang phi. 



H'mh 2.8: Cac lap dia chi IP 
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* Lop D 

Trong dja chi lap B, 2 byte dau dugc dung de dinh nghTa dja 
chi mang va 2 byte sau de dinh nghTa dia chi tram. Tuy nhien, 
hai bit dau tien trong phan dja chi mang luon luon la ‘10’, nen 
chi co 14 bit de dinh nghTa cac mang khac nhau. NghTa la co 
nhieu mang lop B hon lap A. So mang lop B la 2 14 = 16.384. 

Trong mot mang lop B, 16 bit dirge sir dung de dinh danh 
tram, nghTa la ve ly thuyet moi mang co the co toi da 
2 16 = 65536 tram. Tuy nhien cung co hai dia chi dac biet nen 
thuc te mot mang lap B chi co toi da 65534 tram. 

Cac dia chi lap B dugc thiet ke cho cac cong ty ca vira, 
nhung cong ty co so lugng may tinh tuang doi lan. Tuy nhien 
cung giong nhung mang lop A, nhieu dia chi IP bi lang phi vi rat 
it cong ty co so lugng may tinh lan nhir vay. 

* Lop C 

\ \ 

Trong dia chi lap C, 3 byte dau dugc dung cho phan dia chi 
mang va 1 byte cuoi dugc dung cho phan dia chi tram. Tuy 
nhien, 3 bit dau tien trong phan dia chi mang luon luon la ‘110’, 
nen chi con 21 bit de dinh nghTa dja chi mang. So mang lop C 
lan han so mang lop A, B va bang 2 21 = 2.097.152 mang. 

Mot mang lap C ve ly thuyet co the co toi da 2 8 = 256 tram. 
Tuy nhien thuc te chi co the co toi da 254 tram do co hai dia chi 
dugc su dung cho cac muc dich dac biet. 

Dia chi lop C dugc thiet ke cho cac cong ty nho, nhung 
cong ty chi co it tram noi vao mang. 
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* Lap D 

Dia chi lap D dirge djnh nghla cho truyen da huerng 
(multicasting). Trong lap nay, khong co phan dia chi mang va 
dia chi tram. 4 bit dhu luon luon b&ng ‘1110' dS dinh nghla dia 
chi lop D. 28 bit con lai de dinh nghla dia chi da hirong 
(multicast). 

* Lap E 

Lap E dirge dir phong de su dung cho cac muc dich dac 
biet. Khong co phan dia chi mang va dia chi tram. 4 bit dau tien 
bang ‘ 1111’ de dinh nghla lap E. 

2.2.1.2 Cac dia chi dac biet 

Mot so dja chi trong khoang dia chi lap A, B va C dirge sir 
dung cho cac dia chi dac biet (bang 2-1). 


Bang 2.1: Cac dia chi dac biet 


Oja chi d^c bi^t 

Phin dja 
chi mang 

Phdn dja chi 
tram 

Ngudn hoac 
dich 

D|a chi mang 

Cg the 

To£n bit 0 

Khong dung 

Dia chi quang ba tri/c tiep 

Cg the 

Toan bit 1 

Dich 

Dia chi quang ba giai han 

Toan bit 1 

Toan bit 1 

Dich 

Dia chi lap vong 

127 

Bat ky 

Dich 


* Dia chi mang 

Trong cac lap A, B va C, mot dia chi co phan dia chi tram 
gom toan bit 0 khong dirge dung cho bat cir tram nao. No dirge 
sir dung de dinh nghla dja chi mang. Noi each khac, mang dirge 
xem nhir mot thirc the va co dia chi IP vai phan dia chi tram gom 
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toan bit ‘O’. Chu y rang dja chi mang khac voi phan dja chi 
mang. Phan dia chi mang chi la mot phan cua dia chi IP, con dia 
chi mang la mot dia chi co phan dja chi tram gom toan bit 'O’. 
Dia chi nay khong the sir dung de djnh nghla mot dia chi nguon 
hoac dich trong mot goi IP. Vi du ve dia chi mang: 

- Lop A: 10.0.0.0 

- Lop B: 128.1.0.0 

- Lop C: 192.168.2.0 

* Dia chi quang ba true tiep (Direct Broadcast) 

Trong cac dja chi lop A, B va C, neu phan dja chi tram gom 
toan so ‘ 1' thi dja chi nay duroc goi la dja chi quang ba true tiep. 
Dja chi nay duoc bo djnh tuyen sir dung de gui mot goi toi tat ca 
cac tram trong mot mang cu the. Tat ca cac tram se chap nhan 
goi co loai dja chi nay. Chu y rang dja chi nay chi duoc sir dung 
nhu dja chi dich trong mot goi IP. 

Vi du ve dja chi quang ba true tiep: 

-Lop A: 10.255.255.255 

- Lop B: 128.5.255.255 

- Lop C: 192.168.3.255 

* Dia chi quang ba gidi hqn (Limited Broadcast) 

Neu mot dja chi co phan dja chi mang gom toan bit ‘ 1’ va 
dja chi tram cung gom toan bit ‘ 1 ’ thi dja chi nay duoc dung de 
djnh nghla dja chi quang ba trong mang hien tai. Mot tram muon 
gui mot thong bao toi tat ca cac tram khac tren mang co the su 
dung dja chi nay lam dja chi dich trong goi IP. Tuy nhien bo 
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djnh tuyen se chan cac goi co dia chi loai nay de han che quang 
ba trong mang cue bo. Chu y rang dia chi nay (255.255.255.255) 
thuoc ve lop E. Tat ca cac thiet bi trong mang nay deu nhan va 
xir ly goi tin. 

* Dia chi lap vdng (loopback) 

Dia chi IP voi byte dau tien la 127 duqc sir dung lam dja chi 
lap vong, dia chi dirqc sir dung de kiem tra phan mem TCP/IP 
tren mot may. Khi dia chi nay dirqc sir dung, goi se khong di 
khoi may ma no se quay tro lai phan mem giao thirc. Dia chi nay 
co the dirqc sir dung de kiem tra phan mem IP. Vi du, mot ung 
dung, chang han “Ping'’ co the giri mot goi voi dja chi dich la dia 
chi lap vong de kiem tra xem phan mem IP co kha nang nhan va 
xu ly goi hay khong. 

Mot vi du khac la dia chi lap vong co the su dung boi mot 
tien trinh khach (mot irng dung dang chay) d£ giri mot thong bao 
tcri mot tien trinh chu tren ciing mot may. Chu y rang dja chi lap 
vong chi duqc su dung nhu dia chi dich trong mot goi IP. 

2.2.1.3 Dia chi rieng 

Trong mot mang biet lap (khong noi tcri Internet), ngucri 
quan tri co the sir dung bat ky dia chi nao minh muon. Tuy 
nhien. de tranh su nham lan giua mot dia chi thuc tren Internet 
va mot dia chi dung trong mot mang rieng, to chirc cap so 
Internet da danh mot so khoi dia chi de sir dung cho mang rieng. 
Cac khoi dia chi nay khong duqc cap cho cac mang tham gia vao 
Internet. 
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Cac dia chi dung cho mang rieng nhu sau: 

Lap A: 10.0.0.0(1 mang) 

Lap B: 172.16.0.0 den 172.31.0.0 (16 mang) 

Lap C: 192.168.0.0 den 192.168.255.0 (256 mang). 

2.2.1.4 Mang con va sieu mang 

y y r y f 

Phan nay trinh bay ve hai van de lien quan den danh dia chi 
IP: phan mang con va lap sieu mang. Phan mang con la qua trinh 
chia mang thanh cac mang nho hon (mang con); moi mang co 
mot dia chi rieng. Lap sieu mang la qua trinh ket hap nhieu 
mang de tao thanh mot mang Ion han (sieu mang). 

* Mang con (subnet) 

O phan tren chung ta da biet dia chi IP gom hai phan: dia 
chi mang (NetID) va dia chi tram (HostID). Nghia la ta co mot 

^ f *) 

luge do danh dia chi phan cap. De tai dugc mot tram trong lien 
mang, truac tien ta phai tai dirge mang chua tram do bang each 
sir dung dia chi mang. Sau do ta phai sir dung dia chi tram de tai 
dugc tram trong mang. Noi each khac, cac lap dia chi A, B, C 
dugc thiet ke vai hai muc phan cap (hinh 2.9). 

Vai luge do nay, mang cua mot cong ty bi han che a hai 
muc phan cap. Cong ty khong the to chuc cac tram thanh nhom 
nia mgi tram deu a cung mot muc. Do do, cong ty co mot mang 
vai rat nhieu may tinh. 

Mot giai phap cho van de nay la phan mang con. Nghia la 
chia mang thanh cac mang nho hon, dugc ggi la mang con. 
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141.14.1.2 


141.14.1.254 



H'inh 2.9: Mang vai hai mire phan cap (chira phan mang con) 

Trong vi du a tren, phan con lai cua Internet khong biet rang 
mang dirge chia thanh ba mang vat ly nho hon (hinh 2.10). Doi 
vai phan con lai cua Internet, ba mang con nay van nhir la mot 
mang. Mot goi giri toi may 141.14.2.21 van tai bo dinh tuyen 
Rl. Dia chi dich cua goi du lieu IP van la dja chi lop B vai dia 
chi mang la 141.14 va dia chi tram la 2.21. 

Tuy nhien, khi goi du lieu tai bo djnh tuyen Rl, su bien 
dich dia chi IP thay doi. Bo dinh tuyen Rl biet rang mang 
141.14 dugc chia thanh ba mang con. No biet rang hai byte sau 
trong dia chi IP xac dinh hai thu: phan dia chi mang con 
(SubnetID) va phan dia chi tram (HostID). Do do, 2.21 phai 
dugc hieu la dia chi mang con 2 va dja chi tram 21. Bo dinh 
tuyen Rl sir dung hai byte dau la dja chi mang, byte thu ba la dia 
chi mang con va byte cuoi cung la dja chi tram. 
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Them cac mang con tao ra mot muc phan cap trung gian 
trong he thong danh dia chi IP. Bay gio ta co ba mire: dia chi 
mang; dia chi mang con va dia chi tram. Dia chi mang la muc 
dau tien, no xac dinh mang. Muc thu hai la dia chi mang con; no 
xac dinh mang con. Dia chi tram la muc thu ba; no xac dinh 
tram trong mang con. 

Qua trinh chuyen goi duoc chia thanh ba buoc: chuyen goi 
toi mang; chuyen goi toi mang con; chuyen goi toi tram. 

Mat na mang con 

Mat na mang con khong phai la mot dia chi, nhung no xac 
dinh dau la phSn dia chi mang va dau la phan dia chi tram trong 
mot dia chi IP. Mat na mang con cung dai 32 bit gidng dia chi 
IP. No gom hai phan: phan dau gom toan bit 1 cho biet chieu dai 
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phan dia chi mang, phan cuoi gom toan bit 0 cho biet phan dia 
chi tram. 

Thirc hicn cac buac sau do xac dinh mat na mang con cho 
mot dia chi IP mang con cu the: 

Buac 1: Bieu dien dia chi IP mang con dircri dang nhi phan 

Buac 2: Thay phan dia chi mang va dia chi mang con trong 
dia chi bang cac bit 1 

Buac 3: Thay phan dia chi tram bang cac bit 0 

Buac 4: Chuyen bieu dien nhi phan ve dang thap phan. 

Mat na mang con luon di kern vai dia chi IP phan mang 
con: doi voi cac dia chi IP khong phan mang con. ta dung mat na 
mang con mac dinh. Mat na mang con mac dinh doi voi dia chi 
lop A la 255.0.0.0; lop B la 255.255.0.0 va lop C la 
255.255.255.0. 

Phan mang con 

Nhir ta da biet, lap A. lap B, lap C danh 8, 16. 24 bit cho 
phan dia chi mang. De phan mang con, ban phai ma rong dja chi 
mang. nghTa la them dja chi mang con. Phan dia chi mang con 
dirge tao ra bang each muon mot s6 bit trong phdn dja chi tram. 

Khi phan mang con. ta khong dirge phep sir dung cac mang 
con co phan dia chi mang con gdm toan bit 0 hoac toan bit 1. 
Neu ta nurgn 1 bit thi co the chia mang thanh hai mang con, 
nhimg deu khong the so dung. Neu ta mirgn tat ca cac bit trong 
phan dia chi tram thi khong con phan dja chi tram nura. Neu ta 
muon toan bo, chi trur 1 bit cho phan dja chi tram thi so tram co 
the sir dung trong moi mang con bang 0 vi ta khong dirge dung 
cac dia chi co phan dia chi tram gom toan bit 1 hoac toan bit 0. 
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Do do, so bit ta co the nurgn khi phan mang con phai lan han 
hoac bang 2 va nho han hoac bang n-2, vdi n la so bit trong phan 
dia chi tram. 

Neu ta nurgn m bit thi so lugng mang con thu dirge la 2 m , va 
so lirgng mang con cd the su dung la 2 n, -2. 

Mat na mang con chiea dai bien thien (VLSM) 

Mac du vice phan mang con la mot bo sung co gia tri cho kien 
true danh dia chi IP, nhimg no van co mot han che ca ban. Do la 
ban phai su dung mot mat na mang con cho toan bo mang. Do do, 
sau khi ban da chon mot mat na mang con, ban khong the cung 
cap cac mang con co kich thude khac. Neu co yeu cau tang kich 
thude cua mang con, ban phai thay doi lai mat na mang con cho 
loan bo mang. Day la mot cong viec plurc tap va ton thdi gian. 

Mot giai phap cho van de nay la cho phep mot mang dirge 
phan mang con co the co nhieu mat na mang con. Duong nhien. 
moi mat na mang con co mot kich thuoc khac nhau. Ky thuat 
mdi ve phan mang con nay dugc ggi la mat na mang con chieu 
dai bien thien (VLSM - Variable Length Subnet Masking). 

* Sieu mang (Supernet) 

Trong khi cac dia chi lap A va lap B gan nhu da can kiet, 
thi dia chi lap C van con. Tuy nhien, khoang dia chi lap C, vdi 
toi da 254 tram, co the khong thoa man nhu cau cua cac cong ty 
co so lugng may tinh ldn han 254 may. 

Giai phap cho van de nay chinh la lap sieu mang. De lam 
vay, mot cong ty co the sir dung mot khoi dia chi lap C thay vi chi 
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sir dung mot. Vi du, neu cong ty can 1000 dia chi, thi ho co the sir 
dung 4 dia chi lop C trong mot sieu mang. Hinh 2.11 minh hpa 
viec kct hap 4 dia chi lop C de tao thanh mot sieu mang. 

. Dia chi Idp C thU nhat - . Oja chi lop C thir hai . 

U ►* -►' 

I II I 


I 192 16832.254 192 168.33254 I 



Hin/t 2.11: Sieu mang 

Mat na sieu mang 

Mot mat na sieu mang co the dirge gan cho mot khoi dia chi 
mang Ion C neu so luong dja chi mang trong khoi do bing 2 n (2, 
4, 8. 16, ...). Mat na mac dinh cua dia chi lop C la 
255.255.255.0, 24 so 1 theo sau bai 8 so 0. Neu mot so bit 1 
duac chuyen thanh 0. ta co the co mat na cho mot nhom dia chi 
mang lap C. Nhu vay, mat na sieu mang ngirge vai mat na mang 
con. Trong mat na mang con, ta thay doi mot so bit 0 trong phan 
dia chi tram thanh 1. Trong mat na sieu mang, ta thay doi mot so 
bit 1 trong phan dia chi mang thanh 0. 

Khi bieu dien mot sieu mang. ta dung dia chi IP thap nhat 
va mat na sieu mang. Chang han. sieu mang a hinh 2.11 dirge 
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bieu dien la: 192.168.32.0 255.255.252.0 chu khong phai la 
192.168.33.0 255.255.252.0. 

Vi du, vai mat na sieu mang 255.255.255.252, ta co the co 4 
dia chi lop C ket hap trong mot sieu mang. Neu chung ta chon 
dia chi dim tien la 192.168.32.0 thi ba dia chi khac la 
192.168.33.0; 192.168.34.0; 192.168.35.0. Khi bo dinh tuyen 
nhan dugc mot goi du lieu, no ap dung mat na sieu mang cho dia 
chi dich trong goi va so sanh ket qua vai dia chi thap nhat. Neu 
ket qua va dia chi thap nhat giong nhau, goi thuoc ve sieu mang 
(gui tai sieu mang). 

Gia su goi den co dia chi dich la 192.168.34.4. Sau khi ap 
dung mat na sieu mang, ket qua la 192.168.32.0, nghla la giong 
dia chi thap nhat. Do vay, goi thuoc ve sieu mang. 

Bay gia, gia su goi den co dja chi dich la 192.168.37.4. 
Sau khi ap dung mat na sieu mang, ket qua la 192.168.36.0, 
nghia la khong giong dia chi thap nhat. Do vay, goi khong 
thuoc ve sieu mang. 

Dinh tuyen lien vitng khong phdn lop (CIDR) 

Lap sieu mang co nghia gan mot tap dia chi lap C cho mot 
cong ty can nhilu hon 254 dia chi tram. Tuy nhien, khi nhtrng 
dia chi lap C nay dugc dua vao bang dinh tuyen, moi dia chi se 
chiem mot muc trong bang dinh tuyen. Dieu nay nghia la neu 
mot cong ty dung 256 dia chi lap C (thay vi mot dia chi lap B), 
thi se co 256 muc trong bang dinh tuyen. Ky thuat dinh tuyen 
lien vung khong lien ket (CIDR) dirge phat minh de giam so 
muc trong bang dinh tuyen. 
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Cong nghe VoIP va cue giai phdp... 


Trong ky thuat nay, thay vi dua moi dja chi lop C cung mat 
na mang con mac djnh tiromg irng vao bang dinh tuyen. bo dinh 
tuyen co the sir dung mat na sieu mang dja chi mang thap nhat 
trong nhom. 

2.2.2 IPv6 

Giao thirc tang lien mang trong bo giao thirc TCP/IP hien 
nay la IPv4. IPv4 cung cap truyen thong tram-toi-tram giura cac 
he thong tren Internet. Cho du IPv4 dugc thiet ke tot, nhimg no 
van co mot so han che ma tro nen khong phu heyp vai su phat 
trien nhanh cua Internet: 

- IPv4 sir dung 32 bit de danh dia clu va chia khoang dja chi 
thanh cac lop A, B, C, D, E. Khoang dia chi IPv4 la khong du 
cho sir phat trien nhanh chong cua Internet. 

- Internet phai dieu tiet truyen video va am thanh thcri gian 
thirc. Cac kieu truyen nay yeu cau do tre toi thi^u va kha nang 
danh truoc tai nguyen. Nhirng dieu chira dugc ho trg trong IPv4. 

- IPv4 khong ho trg mat ma va chung thuc. 

’ r , 

De vugt qua nhirng han che nay, IPv6 da dugc phat trien. 
Trong IPv6, giao thirc IP dugc thay doi de dieu tiet sir thay doi 
khong the doan truoc cua Internet. Dinh dang va chieu dai cua 
dia chi IP dirge thay doi cung voi dinh dang goi. Cac giao thuc 
lien quan nhu ICMP cung dugc thay doi. Cac giao thirc khac cr 
tang lien mang nhu ARP. RARP va IGMP khong con. Chuc 
nang cua chung dugc dua vao giao thirc ICMP. Cac giao thuc 
dinh tuven. nhu RIP va OSPF, cung co chut sura doi de thich ung 
nhirng thay doi nay. 
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r 

IPv6 co mot so iru diem so vdi IPv4: 

- Khoang dja chi Ion hon: Dja chi IPv6 dai 128 bit, nghla 

f f \ \ 

la gap bon lan chieu dai dia chi IPv4. 

- Dinh dang tieu de tot hon: IPv6 sir dung dinh dang tieu 
de moi, trong do cac tuy chon dugc tach khoi phan tieu 
de co so va neu can, duoc them vao giua phan tieu de co 
so va dCr lieu. Do vay, lam don gian va tang toe do xir ly 
dinh tuyen vi hau het cac tuy chon deu khong can dirge 
bo dinh tuyen kiem tra. 

- Cac tuy chon moi: IPv6 co mot so tuy chon moi cho phep 
cac churc nang bo sung. 

- Cho phep md rong: IPv6 dirge thiet ke de cho phep md 
rgng khi co yeu cau. 

- Ho trg cap phat tai nguyen: Trong IPv6, trudng loai dich 
vu dugc bo di, nhimg mot co che (dirge goi la nhan 
luong) dirge them vao de cho phep nguon yeu cau xu ly 
goi dac biet. Co che nay co the dirge sir dung de ho trg 
liru lirgng video hoac am thanh thdi gian thuc. 

- Bao mat horn: Tuy chgn mat ma va chi'mg thuc trong IPv6 
cung cap tinh toan ven va tinh bao mat cua goi du lieu. 

2.2.2.1 Dia chi IPv6 

Dja chi IPv6 dai 128 bit va dirge bieu dien dirdi dang sd 
hexa hai cham. Trong each bieu dien nay, 128 bit dugc chia 
thanh 8 phan, moi phan dai 2 byte. Hai byte dugc bieu dien bdng 
4 sd hexa. Do do. dia chi IP gom 32 so hexa, cu 4 so hexa co 
mot dau hai cham de phan tach (xem vi du hinh 2.12). 
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Cong nghe 101P va cue gidi phap... 


128 bit = 16 byte = 32 so hexa 


r 


11111101111101100 

1111111111111111 


FDEC 


BA98 


7654 


1234 * ABCD 


13AC 


FDEC 


FFFF 


Hinh 2.12: Vi du ve dia chi IPv6 


2.2.2.2 Dinh dang goi IPv6 

Dinh dang goi IPv6 dirge cho d hinh 2.13. Moi goi gom hai 
phan: lieu de co sd va lai tin. Tai tin lai gdm hai phan: cac tieu 
de md rdng tuy chon va du lieu tang tren. l ieu de co sd chiem 
40 byte, trong khi tieu de md rong va dir lieu co chieu dai toi da 
65535 byte. 


I 40 byte I 


Toi da 65535 byte 


r - 

r* -—-*i 

Tieu de co sd 

Tai tin 


Cac tieu de mo rong 
(tuy chon) 


DCr lieu tir tang tren 


Hinh 2.13: Goi IPv6 


* Tieu de co so 

Hinh 2.14 minh hoa dinh dang goi IPv6. 
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Cac truong trong phan tieu de co sa nhu sau: 

- Phien ban (Version): Truong 4 bit nay cho biet phien ban 
cua goi IP. Doi voi IPv6, gia tri truong nay la 6. 

- Lap lini luang (Traffic Class): Truong 8 bit nay dinh 
nghla do tru tien hoac lop cua goi tuong tir nhu truong ToS trong 

f 

IPv4, no co the su dung trong truong hop co tac nghen. 

> r f 

- Nhan luong (Flow label): Truong 20 bit nay dupe thiet ke 
de cung cap su xir ly dac biet cho mot luong dtr lieu cu thl. 
Chung ta se thao luan truong nay 6 phan sau. 

- Do dai tcii tin (payload length): Truong hai byte nay dinh 
nghla do dai cua goi IP. khong tinh phan tieu de co so. 

- Tieu de tiep theo (next header): Truong 8 bit nay dinh 
nghla tieu de theo sau phan tieu de co so. Tieu d£ ti4p theo co 
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Cong nghe VoIP va cdc gidi phdp... 


the la mot tieu de mo rong tiiy chon dugc IP sir dung ho3c tieu 
de cho mot giao thirc tang tren, chang han UDP hoac TCP. Moi 
tieu di: mo rong deu chira truong nay. 

- Gidi han hirdc nhdy (hop limit): Truong 8 bit nay co tac 
dung tuong tu nhu truong TTL trong IPv4. 

- Dia chi nguon (source address): Truong 128 bit nay nhan 
dang dja chi nguon cua goi tin. 

- Dia chi dich (Destination Address). Truong 128 bit nay 
thuong nhan dang dich cuoi cung cua goi tin. Tuy nhien, ncu 
dinh tuyen nguon duoc sir dung, truong nay chira dia chi cua bo 
dinh tuyen ke tiep. 

* Nhan luong (Flow Label) 

Mot day cac goi duoc giri tir mot nguon cu the toi mot dich 
cu the ma can duoc bo dinh tuyen xir ly dac biet thi duoc goi la 
mot luong goi. Sir ket hop giura dja chi IP nguon va gia tri nhan 
luong djnh nghla duy nhat mot luong goi. 

Doi voi bo dinh tuyen, luong la mot day goi chia se cimg 
cac dac tinh, chang han di tren cung mot ducmg di, sir dung cung 
tai nguyen. co loai bao mat nhu nhau v.v...Mot bo dinh tuyen ho 
tro xir ly nhan luong co mot bang nhan luong. Bang nay co moi 
muc cho moi nhan luong, moi muc dich nghla cac dich vu nhan 
luong tuong img yeu cau. Khi bo dinh tuyen nhan goi, no tham 
khao bang nhan luong de tim muc tuong img voi gia tri nhan 
luong djnh nghla trong goi. Sau do no cung cap cho goi cac dich 
vu duoc de cap trong muc nay. Tuy nhien, luu y rang, nhan 
luong tu no khong cung cap thong tin cho cac muc trong bang 
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nhan luong; thong tin dirge cung cap bang cac phuong tien khac 
nhu cac tuy chon biroc nhay-buoc nhay hoac cac giao thuc khac. 

0 dang don gian nhat, nhan luong co the dugc sir dung de 
tang toe do xir ly goi boi bo dinh tuyen. Khi bo dinh tuyen nhan 

f f 

mot goi, thay vi tham khao den bang dinh tuyen va thong qua 
mot giai thuat dinh tuyen de xac djnh dia chi cua bircrc nhay tiep 

i -v r \ 

theo, no co the de dang tim buoc nhay tiep theo bang each tim 
trong bang nhan luong. 

O dang phirc tap hon, nhan luong co the duoc sir dung de ho 
tro truyen video va am thanh thoi gian thirc. Loai liru luong nay 
thudng yeu cau cac tai nguyen nhu bang thong cao, bo dem Ion, 
thoi gian xir ly dai v.v... Mot tien trinh co the danh truoc nhung 
tai nguyen nay de dam bao rang du lieu thoi gian thuc se khong 
bi tie do thieu tai nguyen. De sir dung du lieu thoi gian thuc va 
diinh truoc tai nguyen, can bo sung giao thirc thoi gian thuc 
(RTP) va giao thirc danh truoc tai nguyen (RSVP) vao IPv6. 

2.2.2.3 Chuyen tie IPv4 sang IPv6 

Do so luong nut tren Internet la mot con so khong 16, nen 
viec chuyen dich tir IPv4 sang IPv6 khong the xay ra dot ngot. 
Phai mat mot khoang thoi gian dang ke de cac he thong tren 
Internet co the chuyen tir IPv4 sang IPv6. Viec chuyen djeh phai 
troi chay de khong co van de gi gitra he thong IPv4 va IPv6. 

Ba chien luge da dugc IETF phat trien de su chuy6n d|ch 
troi chay hon, gom: chong giao thirc kep, duong hAm va dich 
tieu de. 
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Cong nghe VoIP va cdc giai phdp... 


* Chong giao thire kep 

Chien luge nay khuyen nghi rang moi tram truac khi 
chuyen doi hoan toan sang IPv6, phai co mot chong giao thuc 
kep. Noi each khac, mot tram phai chay IPv4 va IPv6 dong thai 
cho d6n khi toan bo Internet deu sur dung IPv6. Hinh 2.15 cho 
thay mot cau hinh chong giao thuc kep tong quan. 



Tdi he thong IPv4 T6i he thong IPv6 

Hinh 2.15: Cau hinh chong giao thuc kep 
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Do xac djnh sir dung pltien ban nao khi gu*i mot goi toi dich, 
tram nguon truy van DNS. Ncu DNS tra lai dia chi IPv4, tram 
nguon giri goi IPv4. Ncu DNS tra lai dia chi IPv6, tram nguon 
giri goi IPv6. 

* Duong ham 

Duong ham la chicn luge dugc sir dung khi hai may tilth 

f \ 

IPv6 muon truyen thong voi nhau, nhimg goi phai di qua mot 
khu vuc sir dung IPv4. Do qua khu vuc nay. goi phai co mot dia 
chi IPv4. Goi IPv6 dirge dong goi trong goi IPv4 khi no di vao 
khu vuc va dugc mo goi khi no roi khoi khu vuc. Duong nhu goi 
IPv6 di vao dudng hant 6 mot dau va 16 ra 6 dau kia. 

Duong ham tu dong 

Neu tram nhan sir dung dja chi tuong thich IPv6, duong 
ham xay ra tu dong nta khong can cau hinh lai. May giri giri cho 
may nhan mot goi IPv6 sir dung dia chi tirong thich IPv6. Khi 
goi den duong bien cua ntang IPv4, bo dinh tuyen dong goi no 
trong goi IPv4 va dumtg nhien no can dia chi IPv4. De lay dia 
chi nay, bo dinh tuven trich dia chi IPv4 dugc nhung trong dia 
chi IPv6. Sau do. goi hoan thanh chuyen di cua minh nhu la mot 
goi IPv4. Tram dich. chav chitng giao thirc kep. nhan goi IPv4. 
No nhan ra dia chi IPv4 cua no, doe phan tieu de va thay rang 
(thong qua gia tri truong giao thirc) goi nay dang mang goi IPv6. 
Sau do, no chuyen goi toi phan mem IPv6 de xu ly. 
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Cong nghe VoIP va cac giai phdp... 


Oia chi IPv6 
ti/dng thich 


IPv6 


Khu vifc IPv6 


Oia chi IPv4 



Oia chi IPv4 


Khu vi/c IPv6 




Tieu de IPv4 


Tieu de IPv4 

Tieu de IPv6 


Tieu de IPv6 


Tieu de IPv6 

Tai tin 


Tai tin 


Tai tin 


IPv6 


Hinh 2.16: Duong ham tu dong 


Duong ham can hinh 

Neu tram nhan khong ho trg mot dia chi tuong thich IPv6, 
may giri nhan dupe mot dia chi IPv6 khong tuong thich tCr DNS. 
Trong trudng hop nay, may giri giri goi IPv6 vbi dia chi IPv6 
khong tuong thich cua may nhan. Tuy nhien, goi khong the di 
qua khu vuc IPv4 neu khong duoc dong goi trong mot goi IPv4. 
Hai bo dinh tuyen tai bien cua khu vuc IPv4 duoc cau hinh de 
chuyen goi da duoc dong goi trong goi IPv4. Bo dinh tuyen phia 
nay giri goi IPv4 voi dja chi nguon la dia chi IPv4 cua no va dia 
chi dich la dia chi IPv4 cua bo dinh tuyen kia. Bo dinh tuyen kia 
nhan goi, mb goi de lay goi IPv6 va chuyen goi tbi dich. 


Dja chi IPv6 
_ khong tiTdng thich 

n_ 


IPv6 


Khu vlTc IPv6 


Oia chi IPv4 



Dia chi IPv6 
kho ng ti/dng thich 


Khu vi/c IP/6 1 



Tieu de IPv4 


Tieu de IPv6 


Tieu de IPv6 


Tieu de IPv6 

Tai tin 


Tai tin 


Tai tin 


IPv6 


Hinh 2.17: Duong ham cau hinh 
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* Djeh tieu de 

Chien lirge dich tieu de can thiet khi phan Ion Internet da 
chuyen sang IPv6 va chi con mot phan nho sir dung IPv4. May 
giri muon sir dung IPv6, nhimg tram nhan khong hieu IPv6. 
Dircrng ham khong hoat dong trong truong hop nay vi goi phai o 
dinh dang IPv4 de tram nhan co the hieu duoc. Trong truong 
hop nay, dinh dang tieu de phai duoc thay doi toan bo thong qua 
qua trinh djeh tieu de. Tieu de IPv6 duoc chuyen doi thanh tieu 
dS IPv4 (hinh 2.18). 




IPv4 


Tieu de IPv6 




Tieu de IPv4 

Tal tin 


Tal tin 

IPv6 

Chuyen dia chi 

IPv4 


0::FFFF:020D:110E 


2 13.17.14 


Hinh 2.18: Dich tieu de 

Dich dia chi sir dung dia chi duoc anh xa de dich mot dia 
chi IPv6 thanh dia chi IPv4. Dudi day la mot so luat sir dung de 
dich tieu de goi IPv6 sang IPv4. 

- Dia chi anh xa IPv6 duoc chuyen thanh dia chi IPv4 
bang each trich 32 bit phia ben phai. 

- Gia tri truong do uu tien ciia IPv6 duoc bo di. 

- Dat truong loai dich vu trong IPv4 la 0. 
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Cong nghe VoIP va cue gidi phdp... 


- Tinh ma tong kiem tra cho goi IPv4 va dien vao truong 
tuang img. 

- Bo qua nhan luong cua IPv6. 

- Cac ticu do mo rong tuang thich dugc chuyen thanh cac 
tuy chon va dugc dua vao phan tieu de IPv4. 

- Do dai ticu de IPv4 dugc tinh va dugc dua vao truttng 
tuang irng. 

- Do dai tong cua goi IPv4 dugc tinh va dugc dua vao 
truong tuemg ung. 

2.3. DINH TUYEN 
2.3.1 Khai niem dinh tuyen 

Djnh tuven la phuong thuc di chuyen thong tin trong lien 
rnang, tir nguon den dich. No la mot chuc nang dugc thuc hien 6 
tang mang. Chuc nang nay cho phep bo dinh tuyen danh gia cac 
duang di san co tai dich. De danh gia duang di, djnh tuyen sir 
dung cac thong tin to-po mang. Cac thong tin nay co the do 
nguai quan tri thiet lap hoac dugc thu thap thong qua cac giao 
thuc djnh tuyen. 

Tang mang ho trg chuyen goi dau cuoi-tai-dau cuoi theo 
kieu co gang toi da (best-effort) qua cac mang dugc ket noi veri 
nhau. Tang mang sir dung bang djnh tuyen IP de gCri cac goi tir 
mang nguon den mang dich. Sau khi da quyet djnh sir dung 
duang di nao. bo djnh tuyen tien hanh viec chuyen goi. No lay 
mot goi nhan dugc a giao dien vao va chuyen tiep goi nay tai 
giao dien ra tuemg img (giao dien the hien duang di tot nhdt tai 
dich cho goi). 
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Trong mot lien mang, mdi mang dirge djnh danh boi mot 
dja chi mang va bo djnh tuyen sir dung cac dja chi mang nay do 
nhan biet dich. Bo djnh tuyen sir dung dja chi mang de nhan 
dang mang dich (LAN) ctia mot goi tin trong mot lien mang. 
Hinh 2.19 minh hoa ha dja chi mang dirge dung de nhan dicn cac 
phan doan ket noi tai bo djnh tuyen. 


Mang 

Tram 

192.168.1 

1 

192.168.3 

1 


1 

192.168.5 

2 


3 


Ethernet 



* Cac harth dong trong qua trinh dinh tuyen 

Khi djnh tuyen dir lieu tir nguon den dich, bo djnh tuyln 
thurang chuyen tiep goi tir mot lien ket dir lieu (mang) nay den 
mot lien k4t dfr lieu khac, sir dung hai chirc nang c a ban: 
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Cong nghe VoIP vci cac giai phdp. 


- Xac dinh duong di {path determination) 

- Chuyen mach ( switching ) 


Chuc nang xac dinh dirang di chon ra mot duong di toi uu 
den di'ch theo mot tieu chi nao do (chang han chieu dai duong 
di). De trp giup cho qua trinh xac dinh duong di. cac giai thuat 
dinh tuyen dupe khoi tao va duy tri trong bang djnh tuyen, bang 
nay chira thong tin ve cac tuyen toi dich. Khi duong di toi uu 
duoc xac dinh, buoc nhay ticp theo gan voi duong di nay cho bp 
djnh tuyen biet phai giri goi di dau de no co the den dich theo 
duong di toi uu do. 


Chiic nang chuyen mach cho phep bo dinh tuyen chuyen goi 
tir cong vao toi cong ra tuong ung voi duong di toi uu da chon. 
Trong qua trinh dinh tuyen, phan dia chi mang ducrc sir dung de 
xac dinh duong di. con phan dia chi tram duoc bo dinh tuyen 
cuoi cung tren duong di (bo dinh tuyen noi true ti4p toi mang 
dich) sir dung de chuyen goi toi dung tram dich. 


* Dinh tuyen tinh va dinh tuyen dong 

Cac tuyen tinh duoc nguoi quan trj cap nhat va quan ly nhan 
cong. Trong truong hop to-po mang thay d6i, nguoi quan trj phai 
cap nhat lai bang dinh tuyen mot each thu cong. Dinh tuyen tinh 
co mot so img dung huu ich. Dinh tuy4n dong co khuynh huong 
truyen dat tat ca cac thong tin ve mot lien mang. Tuy nhien, 
trong truong hop vi ly do an toan, chung ta co th^ muon che dau 
mot so phan cua lien mang. Dinh tuyen tinh cho phep chung ta 
chi ro thong tin muon tiet 16. Trong truong hop chi co m<?t 
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duong di duy nhat toi mang, thi chi mot tuyen tlnh toi mang la 
du. Loai mang nay dirge goi la mang cut (stub network). Cau 
hinh dinh tuyen tTnh cho mot mang cut tranh dugc liru lirgng cap 
nhat djnh tuyen dong. 

Dinh tuyen dong hoat dong khac voi dinh tuyen tTnh. Sau 
khi ngubi quan tri nhap cac lenh cau hinh de khcri tao djnh tuyen 
dong, thong tin ve tuyen se dugc cap nhat tu dong moi khi nhan 
dugc mot thong tin moi tu lien mang. Cac thay doi ve to-po 
mang dugc trao doi giua cac bo dinh tuyen. 



Hinh 2.20: Tic dong thay doi tuyen khcic khi tuyen 
dang hoat dong bi loi 


So voi dinh tuyen tTnh, dinh tuyen dong hoat dong linh hoat 
hon. Theo bang dinh tuyen cua bo dinh tuyen A, goi co the toi 
dich cua no qua bo dinh tuyen D. Tuy nhien, con co mot duong 
di sEn co khac toi dich. do la di qua bo dinh tuyen B. Khi bo 
dinh tuydn A nhan ra rang lien ket toi bo dinh tuyen D bj loi, no 
dilu chinh bang dinh tuyen va duong di toi mang dich se qua bo 
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Cong nghe VoIP va cue giiii [>hap... 


djnh tuyen B. Khi lien ket giua bo dinh tuyen A va D dirge khoi 
phuc, bo djnh tuyen A co the mot lan nura thay doi bang dinh 
tuyen de chuyen duong di tori dich la qua bo dinh tuyen D. 

Cac giao thirc dinh tuyen dong cung co the chuyen liru 
lugng tir cung mot phien lam viec qua nhieu duong di khac nhau 

/ _ f 

trong mang de co hieu suat cao hon. Tinh chat nay dugc gqi Id 
chia se tai (load sharing). 

2.3.2. Cac giao thirc dinh tuyen 

Mot lien mang la sir ket hop cua nhieu mang dugc noi vai 
nhau boi cac bo dinh tuyen. Khi mot goi di chuyen tir nguon den 
dich, no co the se di qua nhieu bo dinh tuyen truoc khi den duqc 
bo djnh tuyen noi true tiep voi mang dich. 

Bo dinh tuyen nhan mot goi dir lieu tir mot mang va chuyen 
no toi mot mang khac. Mot bo dinh tuyen thuong dugc noi tai 
nhieu mang. Khi no nhan dugc mot goi du lieu, no phai chuyen 
goi den mang nao? Quyet dinh dua tren su t6i uu: duong di sin 
co nao la duong di toi uu? 

Mot metric la mot gia dugc gan de chuyen qua mot mang. 
Metric tong cong cua mot tuyen cu the bang t6ng metric cua cac 
mang tren duong di. Bo dinh tuyen se chpn tuyen co metric ngan 
nhat (nho nhat). 

Metric gan cho moi mang phu thuoc vao loai giao thirc. Mot 
so giao thirc don gian, chang han giao thirc thong tin dinh tuven 
(RIP - Routing Information Protocol), coi cac mang ngang nhau. 
Gia de qua moi mang la nhu nhau; do chinh la so buoc nhay 
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(hop count). Do vay neu mot goi dir lieu qua 10 mang de toi dich 
thi gia tong cong la 10. 

Cac giao thirc khac, chang han giao thi'rc mo dircrng di ngan 
nhat truoc (OSPF - Open Shortest Path First), cho phep ngircri 
quan tri gan gia de qua mot mang dua tren cac loai djch vu yeu 
cau. Mot tuyen qua mot mang co the co nhieu gia (metric). Vi 

/ 9 9 

du, neu thong luimg toi da la loai djch vu ntong muon thi lien 
ket ve tinh co metric thap hon so vdi duong cap quang. Trai lai, 
neu do tre toi thieu la loai dich vu mong muon thi duimg cap 
quang co metric thap hon so voi ket noi ve tinh. OSPF cho phep 
moi bo dinh tuyen co nhieu bang dinh tuyen dira tren cac loai 
dich vu yeu cau. 

Mot so giao thirc khac dinh nghTa cac metric hoan toan 
khac. Trong giao thirc cong bicn (BGP - Border Gateway 
Protocol), tieu chuan chinh la chinh sach va dupe nguiri quan trj 
gan. Chinh sach dinh nghTa nhung duong di nao can dupe chon. 

Cho du sir dung metric nao di nua thi bo dinh tuyen cung 
can luu trCr mot bang dinh tuyen de tham khao khi chuan bi 
chuyen tiep mot goi du lieu. Bang dinh tuyen can chi ro duong 
di toi uu cho goi du lieu. Ngay nay, lien mang can den nhung 
bang djnh tuyen dong. Bang djnh tuyen can dupe cap nhat ngay 
khi co mot thay doi tren lien mang. Vi du, chiing can dupe cap 
nhat khi mot tuyen khong hoat dong, hoac khi co mot tuyen t6t 
him dupe tao ra. 

Cac giao thirc dinh tuyen dupe tao ra de dap img nliu cau 
cho cac bang dinh tuyen dong. Mot giao thirc dinh tuydn la su 
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ket hop cua cac luat va thu tuc cho phep cac bo djnh tuven tren 
lien mang thong bao vai nhau cac thay doi. No cho phep cac b<? 
djnh tuyen chia se tat ca nhirng gi chung biet ve lien mang ho5c 
ve cac bo dinh tuyen lan can cua chung. Cac giao thtirc dinh 
tuyen cung bao gom cac thu tuc de ket hop cac thong tin nhan 
dirge tir cac bo djnh tuyen khac. 

* Dinh tuyen trong va dinh tuyen ngodi 

Ngay nay, mot lien mang co the lan den mire mot giao thuc 
djnh tuyen khong the xu ly cong viec cap nhat cac bang djnh 
tuyen cua tat ca cac bo dinh tuyen. Vi ly do nay. lien mang dupe 
chia thanh nhieu he thong tg trj (AS - Autonomous System). He 
thong tu tri la mot nhom cac mang va bo djnh tuven chiu mot 
quyen luc quan tri chung. No doi khi con dugc goi la vung dinh 
tuyen (routing domain). Djnh tuyen ben trong mot he thong tu tri 
dugc goi la dinh tuyen trong. Dinh tuyen giura cac he thong tu tri 
dugc goi la dinh tuyen ngoai. Moi he thdng tu tri co th^ chon 
mot giao thuc djnh tuyen trong de thuc hien dinh tuyen ben 
trong he thong. Tuy nhien, thucmg chi co mot giao thuc dinh 
tuyen ngoai dugc chgn de thuc hien dinh tuyen giura cac h? 
thong tu tri. 

Hien nay co nhieu giao thuc dinh tuyen trong va ngoai dang 
dugc su dung. Tuy nhien, cac giao there tieu bieu va pho bien 
nhat do la hai giao there dinh tuyen trong (RIP va OSPF) va mot 
giao thtirc djnh tuyen ngoai (BGP). 

RIP va OSPF co the dugc stir dung de cap nhat cac bring 
dinh tuyen ben trong mot he thong tu trj. BGP co the dugc stir 
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dung de cap nhat cac hang djnh tuyen cho cac bo djnh tuyen noi 
cac lie thong tu tri vdi nhau. 



AS2 



AS4 

Hirth 2.21: Cac he thong tu tri 
Trong hlnh 2.21, bo djnh tuyen Rl, R2, R3 va R4 sir dung 

f \ m 

mot giao thurc dinh tuyen mien ngoai va mot giao thirc dinh 

9 \ 9 

tuyen mien trong. Cac bo dinh tuyen khac chi sir dung giao thirc 
djnh tuyen mien trong. Dircmg ke lien chi ra duong truyen thong 
giua cac bo dinh tuyen sir dung cac giao thirc dinh tuyen mien 
trong. Duong ke dirt chi ra ducrng truyen thong giua cac bo dinh 
tuyen sir dung giao thirc dinh tuyen mien ngoai. 















































Chi/dng III 
CONG NGHE VOIP 


3.1 DAC DIEM VA iTNG DUNG CUA VOIP 

Ngay nay, cac ban deu it nhieu hieu ve nguyen ly mang 
PSTN va mang co quan. Ran co the tu hoi "Tai sao phai truyen 
thoai qua mang IP? ", "Nhdn to nao khien IP co the truyen dupe 
thong tin thoai hay video?". 

Nguyen ly co ban cua VoIP la dong goi tin hieu thoai vao 
trong cac goi IP roi truyen di nhu mot dang cua thong tin dur 
lieu. Van de b day la do tre, thoai cung nhu video la loai thong 
tin thbi gian thuc rat nhay cam voi tre trong khi IP la mot dang 
chuyen mach goi. Chong giao thirc TCP/IP chi co kha nang han 
che dirqc phan nao do tre truyen du lieu thong qua truong ToS 
trong tieu de IP. Nhung do cung chi la "co gang toi da" ma thoi. 
Nhu vay can phai sir dung mot giao thirc lop tren co kha nang 
giai quyet van de nay. VoIP sir dung giao thirc truyen tai thoi 
gian thuc de truyen tai thong tin thoi gian thuc (RTP/RTCP) nhu 
thoai hoac video ma ta se de cap a phan sau. 

VoIP su dung co che so hoa tin hieu thoai toe do thap 
(5.3 kbit/s hoac 6.3 kbit/s hoac 8 kbit/s) cho nen no co the giam 
bang thong % eu cau di dang ke. Ngoai ra, cac nha cung cap con 
dua ra nhieu giai phap khac nhu chu dong bo goi tin de dam bao 
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do tre cho phcp. VoIP ap dung co che bao hieu rieng rat "thong 

1 t ^ ' 

minh" cho nen co the phat trien de dang nhieu djch vu tien tien 
ke ca hoi nghj thoai truyen hinh da phuong tien. 

3.1.1 Uu diem cua VoIP 

Uu diem chinh cua dich vu VoIP doi voi khach hang la gia 

/ y f 

cuoc rat re so voi thoai truyen thong do cac cuoc goi VoIP sir 
dung luong bang thong nho. Trong khi thoai thong thucrng sir 
dung ky thuat so hoa PCM theo chuan G.711 voi luong bang 
thong co dinh cho mot kenh thoai la 64 kbit/s thi VoIP sir dung 
kieu ma hoa tham so nguon CS-CELP theo chuan G.729 
(8 kbit/s), G.723 (5,3 hoac 6,3 kbit/s). Nhu vay ro rang la luong 
bang thong su dung giam mot each dang ke. 

Hon nua, thoai truyen thong su dung chuyen mach kenh cho 
nen luong bang thong 64 kbit/s cho huong di va 64 kbit/s cho 
huong ve bi chiern co dinh va lien tuc trong suot thoi gian dien 
ra cuoc noi bat ke hai ben co thuc su dam thoai voi nhau hay 
khong. Trong thuc te khi hai nguoi noi chuyen voi nhau thi 
thuong la mot nguoi noi va nguoi kia nghe chu khong phai hai 
ben cung noi. Va lai ngay ca doi voi nguoi dang noi thi nguoi 
nay cung co luc dimg do het cau hoac lay hoi v.v... khi ay khong 
co thong tin thoai thuc su can phai truyen di va nguoi ta goi la 
khoang lang. Nguoi ta uoc tinh rang co it nhat 70% khoang thoi 
gian cuoc goi dupe goi la khoang lang. VoIP sir dung co che triet 
khoang lang cho nen co the tiet kiem them 70% luong bang 
thong "khoang lang" nay de truyen cac dang thong tin khac. 

N4u ban de y chi phi cuoc goi theo timg phut ban se thly 
luong tien tith kiem dupe qua la khong nho. Tuy nhien viec ti4t 
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kiem nay con tuy thuoc vao vimg dia ly va khoang each. Doi vdi 
cac cuoc goi noi hat thi viec tiet kiem nay co ve khong quan 
trong nlumg doi vai cac cuoc goi duong dai va nhat la cuoc gpi 
quoc te thi no that sir rat dang ke. Dieu nay dirge the hien a gia 
cuoc ma cac nha cung cap dich vu dua ra. thong thuang giam 
con bang mot phan so voi cac cuoc goi quoc te. 

Uu diem nua cua Voll* la kha nang de dang ket hap cac loai 
djeh vu thoai, du lieu va video va nhir vay cang tiet kiem dirge 
bang thong do sir dung chung tai nguyen mang. Mang IP dang 
phat trien mot each manh me tren toan the giai va cang ngay 
cang co nhieu ung dung "tuyet veri” da va dang dugc phat trien 
tren nen IP lam cho Internet ngay cang tra nen gan gui vai cuoc 
song con nguai. Nhieu cong viec hang ngay da dan chuyen sang 
mang Internet nhu mua hang qua mang, hoc tap hay trao doi 
thong tin v.v... Giao thurc truyen tai thai gian thgc RTP/RTCP la 
cong cu tuyet vai cho viec truyen tai thoai va video tren mang 
IP. Giao thirc H.323, SIP va MEGACO dugc phat trien va da 
dugc chuan hoa quoc te sir dung cho viec dieu khien cung cap 
dich vu thong tin da phuong tien tren nen IP. 

3.1.2 Cac ung dung cua VoIP 

* Ung dung cua VoIP cho mang cac mang cong ty 

Doi vai khach hang la cac mang cong ty, viec to hop thoai 
va du lieu trong mot mang giup ho giam so lugng kenh thue tir 
mang PSTN. Han nua, co so ha tang mang IP (sir dung cac IP 
phone) it doi hoi viec thay doi, bo sung hay di doi hom trong 
mang thoai hay du lieu truyen thong. Do la vi voi cung mot ca 
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so ha tang, ban co th6 sir dung cac tinh nang cua mang dir lieu 
nhir giao tlu'rc cau hinh tram dong DHCP (Dynamic Host 
Configuration Protocol). 

DHCP cho phep mot thiet bi (PC hay thoai IP) nhan dirge 
dja chi IP dong (tire la dia chi IP khong can phai dirge an djnh 
tinh cho thiet bi). Nhu vay, neu ban co mot thoai IP dirge an 
djnh voi DHCP, ban co the di chuyen may dien thoai ciia ban bat 
ky cho nao ma van giir nguyen so may. Dieu nay tuong tu nhu 
vice may tinh xach tay ciia ban tir phong ng den phong kia ma 
van co the truy cap vao ciing may chii mang. Doi voi mang hien 
tai vice di chuyen mot may dien thoai kha phirc tap va ton cong 
sire, tham chi phai can thiep den cau hinh ciia tong dai. Nhung 
dieu nay lai rat dan gian trong mang VoIP bdi vi khi thoai IP 
dirge thiet lap, mang IP khong can quan tarn ban dang o dau. 

Mot iru diem nira ciia VoIP la kha nang cung cap dich vu 
thu thoai dan gian vai chi phi thap. 

* Trung (dm cuoc goi thoai goi 

Hau het cac trung tarn cuoc ggi ngay nay chi phi Ion nhat la 
xay dung gan ket cac toa nha voi nhau. Ban co the giam mot 
each dang k^ chi phi hien tai cho viec thue phong oc, mua sam 
thidt bi dac chung (thiet bi djnh tuyen cuoc ggi. PC v.v...) can 
thiet b5ng each sir dung Trung tarn cuoc ggi thoai goi PTCC 
(Packet Telephony Call Center). Trong mang thoai goi, ban co 
th6 co mot nhom cac dai ly (agent) ao phan bo bat cur nai nao 
ban mu6n ma ban \ an co the thuc hien dirge nhung cong viec 
tuong tir nhu cac trung tarn cuoc ggi thong thuang. 
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3.2. HE THONG THU PHAT VoIP 

Truyen thong tin thoai thai gian thirc tCr dau phat den dau 
thu trong he thong thoai IP bao gom nhieu buoc. 6 dau phat, tin 
hieu thoai tuomg tu dugc so hoa bang each lay mau theo chu ky 

f * 

va ma hoa. Tin hieu so sau do dugc xu ly 6 bo triet tieng vong 
(EC). Bo phat hien khoang lang dirge sir dung de nhan biet chu 
ky khoang lang. Trong suot chu ky khoang lang, bo phat khong 
truyen goi hoac it ra no cung giam toe do bit. Tin hieu dugc 
dong goi sir dung bo ma hoa thoai (coder). Bo ma hoa thoai cung 
co the nen tin hieu. Khung thoai sau khi da dong goi dugc truyen 
qua mang. Goi giao thirc truyen thai gian thuc (RTP) dugc tao ra 
bang each cong 12 byte tieu de (header) vao khung thoai da nen. 
Goi RTP sau do dugc dong goi thanh goi UDP cr lap giao van va 
dong thanh goi IP a lap mang. Sau do, lap IP se giri goi vao 
mang IP (vi du Internet), trong mang goi dugc dinh tuyen va 
truyen den dich. 

Vi cac goi co the bi mat hoac tre tren mang, nen dau thu bo 

/ 0*0 

dem dugc sir dung de giam bien dong tre mang va luu cac goi 
cho den khi chung dugc doc ra. Tai bo thu, cac goi thoai se dugc 
mcr va giai nen de chuyen doi chung thanh tin hieu tuang tu a 

> ^ t i 

dau ra nhu ban dau. Cac goi khong den dugc dich hoac den qua 
muon khong dugc doc ra thi coi nhu bj mat. Thuat toan che dau 
mat co the dugc sir dung de bit lap vao cac goi da mat. 

Mot he thong thu phat thoai IP dien hinh dugc minh hga 
trong hinh 3.1. 
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(b) Bo thu thoai IP 


A/D: Bo bien doi ti/dng ti/ —> so 
D/A: Bo bien doi so —» ti/dng ti/ 
VAD: Bo phat hien khoang ISng 


Hinh 3.1: He thong thu phot thoai IP 


3.2.1 Ma hoa thoai 

Ma hoa thoai dugc sir dung trong truyC'n thong de dat dirge 
tiiiyen hieu qua tin hieu thoai tir dau thu den dau phat. Dai tan 
tieng noi co the nghe dugc tren dien thoai la 0,1 kHz den 10 kHz 
nlurng cong suat dugc phat ra a dai tan tren 4 kHz la rat nho. 80% 
toan bg nang luong tieng noi nam trong dai tir 300 - 3400 Hz. 
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Cac bo ma hoa thoai co the chia lam ha loai la: ma hoa dang 
song (waveform), ma hoa tham so nguon (source) va ma hoa lai 
ghep (hybrid) la ket hop cua liai loai tren. 

Nguyen ly cua ma hoa dang song la ma hoa dang song cua 
tin hieu 111 a dai dien cua no la PCM va ADPCM. l/u diem cua bp 
ma hoa loai nay la khong phirc tap, gia thanh re, do tre va cong 
suat tieu thu tliap. l uy nhien, no khong dam bao chat luong tai 
toe do bit tliap (duroi 16 kbit/s). Bo ma hoa nguon khac phuc 
dupe nlurpc diem nay. 

Nguyen ly cua ma hoa nguon la ma hoa kieu phat am 
(vocoder), vi du nhu bo ma hoa du bao tuyen tinh (LPC). Cac bo 
ma hoa nay co the ma hoa tin hieu thoai a toe do 2 kbiCs. Doi vai 
ma hoa kieu phat am LPC, no gia thiet rang: tin hieu tieng noi bao 
gom ca am hfru thanh va am vo thanh. Doi vai am huu thanh thi 
nguon kich thich bo may phat am se la mot day cac xung. con doi 
vai am vo thanh thi no se la mot nguon nhieu ngau nhien. Trong 
there te co rat nhieu each de kich thich vice phat am. 

Ma hoa lai ghep (h\brid coder) ket hap giua ma hoa dang 
song va ma hoa nguon tieu bieu nhu dir doan tuyen tinh kich 
thich ma (CELP - Code Excited l.inear Prediction), du doan 
tuyen tinh kich thich ma dai so (AC'ELP - Algebraic Code 
Excited Linear Prediction), luong tu hoa gan dung cue dai da 
xung (MP-MLQ). 
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I I'l J-T da chuan hda cac kv thuat ma hoa tin hieu thoai nlur: 
CIIP. MP-MLQ, PCM va ADPCM trong cac khuyen nghj 
G.7x\. Cac chuan ma hoa thoai thong dung bao gom: 

- Ci.71 I: Ky thuat PCM thong thubng trong mang thoai 
truyen thong PSTN su dung cong nghe TDM. Kenh co sb toe do 
64 kbit/s. 

- G.726: Mo ta ky thuat ADPCM ma hoa voi toe do 40, 32, 
24 va 16 kbit/s. 

- G.728: Mo ta ky thuat nen thoai CELP d toe do 16 kbit/s 
vbi sir thay doi do tre thap. 

- G.729: Mb ta ky thuat nen thoai CELP diroc ma hoa a toe 
do 8 kbit/s. Chuan nay cb hai dang la G.729 va G.729 phu luc A 
va chung rat khac nhau ve do plu'rc tap. Noi chung ca hai deu co 
the cung chat lirimg djeh vu thoai tiromg dirong nhu b tbc do 
32 kbit/s su dung kv thuat ADPCM. 

- G.723.1: Mb ta kv thuat non thoai hay cac tin hieu am 
thanh khac b tbc do rat thap la 5.3 va 6.3 kbit/s. Tbc do bit cao 
hom dira tren cong nghe MP-MLQ va dirirng nhien chat luong se 
tot lion. Djch \u tbc do thap dira tren CELP chat lirong cung tot 
song thibt bi se phire tap hom. 

Plurimg phap de danh gia chat lirong thoai la Diem danh gia 
trung binh MOS (Mean Opinion Score). Day la thang diem 5 de 
danh gia mire chat luong. Bang 3.1 la mot so tieu chuan ma hoa 
va toe do bit cung nlur chat lirong. 
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Dang 3.1: Cdc thong so cua cdc bo md hoa thoai pho bien 


Chu£n 

Phi/ang 
phap ma hoa 

T6c dQ bit 
(kbit/s) 

Tr6 (ms) 

Chit luvng 
(MOS) 

G 711 

PCM 

64 

0,125 

4,1 

G 726 

ADPCM 

32 

0,125 

3,85 

G 728 

LD-CELP 

15 

0.625 

3.61 

G.729 

CS-ACELP 

8 

10 

3,92 

G.729A 

CS-CELP 

8 

10 

3,7 

G.723 1 

MP-MLQ 

6,3 

30 

3,9 

G.723 1 

ACELP 

5,3 

30 

3,65 


Chi tict ve ma hoa trong VoIP se dirge trinh bay trong 
muc 3.3. 


3.2.2 Phat hien khoang lang (VAD) 

Trong dam thoai, thong thiremg mot nguai noi va nguai kia 
nghe. Nhir vay thoai trong mang PSTN truyen thong su dung 
cong nghe TDM. mot cuoc thoai chiem mot kenh hai chieu (gom 
mot kenh den va mot kenh di) lien tuc trong suot cuoc noi ma 
khong can biet ai dang noi va ai dang nghe, tham chi khi ca hai 
ben im lang (khoang thcri gian khong noi goi la khoang lang). 
NghTa la it nhat 50% bang thong bj bo phi. Lugng bang thong 
lang phi Ion horn nhieu khi ta tinh den ca khoang lang ma nguai 
noi ngat cau hay dung lay hai cung nhir dung de nghT. VAD a 
bo phat dugc su dung de tach lai thoai va khoang lang. Chi co 
lai thoai dugc ma hoa va truyen di de tiet kiem bang thong. 

Hoat dong ca ban cua VAD la so sanh nang lugng tin hieu 
trung binh vai nguang nhieu cua moi khung. Thoai dugc phat 
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hien neu nang lirgng tin hieu Ion hon ngudng nhieu. Khi VAD 
phat hien nang lirong tin hieu giam dirdi ngudng thi no nhan biet 
do la khoang lang va cat bo cac xung mau thoai. 


Bien do 
tieng noi (dB) 


Bien do tin 

Thdi gian 

hieu thoai 

sut giam bien do 


Bien do tin 

Thdi gian 

hieu thoai 

sut giam bien do 



Nen nhieu 


Thdi gian 


Sddn tri/dc 
v£ xen thoai 


Si/dn trudc 
va xen thoai 


Hinh 3.2: Phat hien khoang lang cua tin hieu thoai (VAD) 


Khi VAD phat hien sir sut giam bien do tin hieu thoai, no se 
doi mot khoang thcri gian nhat dinh truroc khi dirng viec chen cac 
khung thoai vao trong goi. Khoang thdi gian nay dirge goi la 
thdi gian sut giam bien do (hangover) va thudng la 200 ms. 

Mot v4n dd nan giai doi vdi VAD la phat hien khi thoai bat 
dau (hay k4t thuc khoang lang), thuemg thi khi do mot doan tin 
hieu co th^ bi xen mdt khi chuyen tir trang thai tCr im lang sang 
thoai. Hien tirong nay dirge xem nhir bi cat xen phan dau, nhin 
chung n4u doan ddu bi cat mat Idn him 50 ms la ngudi nghe co 
th4 cam nhan thdy va anh huimg den chat lugng thoai. Mot vdn 
d£ nura la viec phan biet tin hieu thoai va tap am nen, kho khan 
se xay ra khi ban d trong phong nhieu tap am va VAD kho co 
th^ phan biet dirge tin hieu thoai vdi nhieu nen. 
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3.2.3 Co che triet khoang lang hoac truyen gian doan 

Mot im diem chinh cua VoIP do la su dung bang thong hi<*u 
qua. Goi thoai chi can giri khi nguai dam thoai noi. Trong suot 
chu ky khoang lang khi nguai dam thoai nghe. toe do bit giam 
dirge dang ke. Ky thuat truyen hai toe do (toe do khi dam thoai 
khac veri toe do khi nghe) gom hai co che la triet khoang lang va 
truyen gian doan (khi khong dam thoai chi truyen di tham so cua 
nhieu nen). 

VAD dirge sir dung a bo phat do phat hien ciic doan khoang 
lang. Co che triet khoang lang ngimg truyen cac goi thoai trong 
thoi gian khoang lang. Trong che do truyen gian doan. cac goi 
mo ta chen khoang lang (SID) bat dau dirge giri di va khong lien 
tuc qua chu ky khoang lang. Cac khung mo ta chen khoang lang 
(mo ta de bo thu can cir vao do de tai tao lai khoang lang) nho 
hom khung du lieu thoai ma hoa, no chua cac tham so dugc su 
dung de tao nhieu nen. 

Truyen gian doan dugc uu thich han triet khoang lang vi 
cac tham so cua nhieu nen dugc truyen den bo thu, cung nhu co 

f \ 

che truyen gian doan cho phep bo phat va bo thu bao dam dugc 
sir dong bo. 

3.2.4 Tao nhieu nen tiromg irng 

Trong co che triet khoang lang hoac truyen gian doan. trong 
chu ky khoang lang bo thu khong co goi de doc ra. Neu bo thu 
khong co co che gi thi nguai nghe cam giac nhu mat ket noi. De 
giai quyet van de nay, tai bo thu phai thuc hien tao nhieu nen 
tuimg irng. nho do ma nhieu nen dugc tao va dgc ra trong suot 
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thcri gian khoang lang va ngirai nghe van co cam giac thuc dang 
dam thoai. Bo thu tao ra nhieu nen dira trcn cac tham so chira 
trong cac goi mo ta chen khoang lang (SID) nhan dugc. 

3.2.5 Triet tieng vong 

Tieng vong (echo) tren mot cuoc dam thoai la hien tirong co 
the gay phien phire tCr nu'rc do nho cho den khong the chap nhan 
dirge, lam cho ngirai dam thoai khong the nghe hieu dirge nhau. 
I lien tirgng tieng vong gay nen boi tre, no la sir phan xa cua tin 
hieu qua mang va voi tre du Ion ma nguai nghe co the cam nhan 
dugc. Mot so nghien ciru cho thay, vai tre virgt qua 32 ms co the 
gay kho chiu cho nguoi nghe. Do do, trong mang IP ngirai ta 
phai thuc hien giam hoac triet tieng vong (trong truang hgp tre 
khong the giani xuong dugc nira). Bo triet tieng vong uac lugng 
va loai trir tieng vong tir tin hieu thu dugc. 


3.2.6 Chirong trinh doc ra 

Bo phat thoai IP tao ra cac goi theo cac khoang thcri gian 
deu nhau va gui chung qua mang den dau thu. Tinh chat cua 

i r t r r * *> 9 

mang goi kieu khong ket noi la co gang toi da de gui goi den 
dich. Tuy nhien, nhieu ly do dan den cac goi den dich khong con 
theo khoang thcri gian deu nhau nua, tham tri khong theo thu tu 
va mot s6 goi con khong bao gicr den dich dugc. Sir bien dong 
cua khoang thoi gian gian each giua cac goi den dugc goi la bien 
dong tre (jitter). 

Vdn dc nay dugc giai quyet bang each sir dung bo dem a 
ddu thu. Nhu vay. cac goi den chua dugc doc ngay (nhat la cac 
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goi den sam hern thai han doe ra nhieu) ma luu trong bo dem 
trong mot khoang thai gian va sau do dirge doe ra theo thori gian 
da lap trinh doe ra cho goi do. Cac goi ma den sau thai han yeu 
cau doe ra da lap trinh thi bo thu xcm nhu goi do bj mat. Nhu 
vay, neu thai gian dem dai thi se eo nhieu goi den dirge doe ra 
han tire la ty le mat it han. Tuy nhien, dieu nay se lam tang tre 
dau cuoi - dau cuoi. Nen can phai eo su xem xet de can bang 
gitra tre bo dem va mat goi de dam bao mat goi it nhat nhirng 
van dam bao tre cho phep. Thuat toan tinh toan thcri gian dem va 
doc ra thich nghi dugc sir dung de giai quyet dieu nay. bang each 
tinh toan va dieu chinh tre doc ra theo dieu kien trang thai mang 
hien thcri (theo bien dong tre doi vai tirng goi). 

3.2.7 Che dau mat goi 

Mat goi xay ra trong thoai IP khi cac goi khong den dich 
nhu du dinh hoac chung den sau thai han dugc doc ra. Thuat 
toan che dau mat goi (PLC - Packet Loss Concealment) dugc sir 
dung a bo thu de bu hay che dau cac goi den muon hoac mat. 
Thuat toan che dau dan gian nhat la sir dung khoang lang hoac 
nhieu nen de thay the cho cac goi da mat. Sir dung goi tiep theo 
(neu goi do den dugc dich dung thai han va con tot) de noi suy 
hoac tai tao lai goi da mat ciing la giai phap ma dugc quan tam 
gan day. Mot so ky thuat khac nhu tai tao dua tren mo hinh ma 
hoa hay noi suy tham so cung la ca che thuc hien cr dau thu. Ca 
che thuc hien a dau phat ket hgp vai dau thu cung co cac uu 
nhugc diem ciia no. Su lira chon ky thuat nao cho viec khoi phuc 
mat goi can phai xem xet ky, doi khi ngucri ta con ket hgp mot 
so ky thuat de thuc hien hieu qua han. 
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3.3. KY THUAT MA HOA TRONG VoIP 

Trong mang di^n thoai thong thirong tin hieu thoai dirge ma 

hoa PCM theo luat A hoac p voi toe do 64 kbit/s. Cach ma hoa 

nay cho phep khoi phuc mot each tirong doi trung thuc cac am 

thanh trong dai tan tieng noi. Tuy nhien trong mot so img dung 

dac biet (vi du nhur truyen tin hieu thoai tren Internet), am thanh 

dugc truyen voi toe do thap horn. Tir do da xuat hien mot so ky 

thuat ma hoa va nen tin hieu tieng noi xuong toe do thap cu the 

nhu G.723.1, G.729A, G.729B va GSM. 

* / 

Ve co ban cac bo ma hoa tieng noi co ba loai: ma hoa dang 

* 

song (waveform), ma hoa nguon (source) va ma hoa lai (hybrid) 
(nghTa la ket hop ca hai loai ma hoa dang tren). Nguyen ly cua 
ma hoa dang song la ma hoa dang song cua tieng noi. Tai phia 
phat, bo ma hoa se nhan cac tin hieu tieng noi tuang tu lien tuc 
va ma thanh tin hieu so truoc khi truyen di. Tai phia thu se lam 
nhiem vu nguoc lai de khoi phuc tin hieu tieng noi. Khi khong 
co loi truyen dan thi dang song cua tieng noi khoi phuc se rat 
giong voi dang song cua tieng noi goc. Co so cua bo ma hoa 
dang song la: neu nguoi nghe nhan dirge mot ban sao dang song 
cua tieng noi goc thi chat lugng am thanh se rat tuyet voi. Tuy 
nhien, trong thuc te, qua trinh ma hoa lai sinh ra tap am lugng tu 
(ma thuc chat do la mot dang cua meo dang song), song tap am 
lugng tir nay thuimg du nho de khong anh huong den chat lugng 
tieng noi thu dugc. Uu diem cua bo ma hoa loai nay la: do phuc 
tap, gia thanh thiet ke. do tre va cong suat tieu thu thap. Nguoi ta 
co th4 ap dung chung de ma hoa cac tin hieu khac nhu: tin hieu 
bao hieu. so lieu o dai ant thanh, va dac biet voi nhung thiet bj 6 
didu kien nhat dinh thi chung con co kha nang ma hoa dugc ca 
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tin hicu am nhac. Bo ma hoa dang song dan gian nhut la dicu 
che xung ma (PCM), dicu chc Delta (DM)... l uy nhiC'n, nliugc 
diem cua bo ma hoa dang song la khong tao dugc tieng noi chat 
lugng cao tai toe do bit duai 16 kbit/s, bo ma hoa nguon khac 
phuc dugc nhugc diem nay. 

Nguyen ly cua ma hoa nguon la ma hoa kieu phat am 
(vocoder), vi du nlur bo ma hoa du bao tuyen tinh (LPC). Cac bp 
ma hoa nay co the thuc hien dugc tai toe do bit 2 kbit/s. Han chc 
chu yeu cua ma hoa kieu phat am LPC la gia thiet rang: tin hicu 
tieng noi bao gom ca am huu thanh va am vo thanh. Do do, doi 
vai am huu thanh thi nguon kich thich bo may phat am se la mot 
day cac xung, con doi vai cac am vo thanh thi no se la mot 
nguon nhieu ngau nhien. Trong thuc te co rat nhieu each de kich 

y f 

thich ca quan phat am. Va de don gian hoa, nguai ta gia thict 
rang chi co mot diem kich thich trong toan bo giai doan len 
giong cua tieng noi, du cho do la am huu thanh. 

Vao nam 1982, Atal da de xuat mot mo hinh mai ve kich 
thich. dugc goi la kich thich da xung. Trong mo hinh nay, khong 
can biet trucrc xem do la am huu thanh hay vo thanh, do co phai 
la giai doan len giong hay khong. Su kich thich dugc mo hinh 
hoa bai mot so xung (thong thuang la 4 xung tren 5 ms) co bien 
do va vj tri dugc xac dinh bang viec cue tieu hoa sai lech, co tinh 

r r r r m r 

den trong so thu cam, giua tieng noi goc va tieng noi tong hap. 
Viec dua ra mo hinh nay da gay chu y va do la mo hinh dau tien 
cua mot the he mai cua cac bo ma hoa tieng noi phan tich bang 
tong hop. Chung co kha nang cho tieng noi chat luong cao tai toe 
do bit khoang 10 kbit/s va co the chi con 4,8 kbit/s. Tin hieu kich 
thich se dugc toi uu hoa mot each ky luong va nguai ta sir dung 
ky thuat ma hoa dang song de ma hoa tin hieu kich thich nay mot 
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each co hieu qua. Hinh 3.3 dua ra mo hinh tong quat cua ma hoa 
tieng noi theo phuong phap LPC phan tich bang tong hop. 

Tieng noi goc 
I s(n) 


Bang <Jieu 
khien (UNI) 


Bo loc 

s *( n ) ®(n) 

Tinh trong 


t6ng hop 

V r 

so sai so 



Cl/c tieu 



hoa sai s6 



Hinh 3.3: Mo hinh ma hoa tieng noi theo phuong phap LPC 

3.3.1 Nguyen ly bg ma hoa CS-ACELP 

Tin hieu PCM 64 kbit/s dau vao (theo luat A hoac luat p) 
qua bo ma hoa thuat toan CS-ACELP, durge lay mau tai tan so 
8 kHz, sau do qua bo chuyen doi thanh tin hieu PCM deu 16 bit 
dua toi dau vao bo ma hoa. Tin hieu dau ra bo giai ma se duoc 
chuyen doi thanh tin hieu PCM (theo qui luat A hoac p) theo 
dung tin hieu dau vao. Cac dac tinh dau vao/dau ra khac, giong 
nhu cua tin hieu PCM 64 kbit/s (theo Khuyen nghi ITU G.711), 
se duoc chuyen doi thanh tin hieu PCM deu 16 bit tai dau vao bo 
ma hoa, hoac tin hieu PCM deu 16 bit se duoc chuyen doi thanh 
tin hieu ra PCM theo dung qui luat cua tin hieu dau vao 6 bo giai 
ma se duoc trinh bay chi tiet sau. 

3.1.1.1 Nguyen ly c/tung cua bo ma hoa 

Bo ma hoa CS-ACELP dua tren co so cua bo ma du bao 
tuy4n tinh kich thich ma CELP. 
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Bo ma hoa CS-ACELP thuc hien tren cac khung tieng noi 
chu ky 10 ms tuang duang vai 80 mau tai toe do lay mau la 
8000 mau/giay. Cu moi mot khung 10 ms, tin hieu tieng noi lai 
dugc phan tich de trich lay cac tham so cua bo ma CELP (do la: 
cac he so cua bo loc dir bao thich irng, chi so cac bang ma co 
djnh va bang ma thich img cung vai cac tang ich cua cac bang 
ma). Cac tham so nay se dugc ma hoa va truyen di. Sir phan bo 
bit cua cac tham so ma hoa dugc trinh bay 6 bang 3.2. 


* » 

Bang 3.2: Sic phan bo bit cua ccic tham so cua thuat loan 
CS-ACELP toe do 8 kbit/s (khung 10 ms) 


Tham s6 

Ti> ma 

S6 bit 
trong 
khung 
con 1 

S6 bit 
trong 
khung 
con 2 

T6ng 
so bit 
trong 1 
khung 

Cac c^p vgch pho 

L0,L1 ,L2,L3 



18 

Do tre ma thich i>ng 

PI, P2 

8 

5 

13 

0q chan le tre birac 

P0 

1 


1 

Chi s6 ma co dinh 

Cl, C2 

13 

13 

26 

D^u ma co dinh 

SI, S2 

4 

4 

8 

Cac do khuech dai ma (birac 1) 

GA1, GA2 

3 

3 

6 

Cac do khudeh dai ma (bude 2) 

GB1, GB2 

4 

4 

8 

Tong cong 




80 


Tai phia thu: sir dung cac tham so nay de khoi phuc cac 
tham so tin hieu kich thich va cac tham so cua bo lgc tong hgp. 
Tin hieu tieng noi se dugc khoi phuc bang each lgc cac tham so 
tin hieu kich thich nay thong qua bo lgc tong hgp ngan han. 

Bo lgc tong hgp ngan han dua tren ca sa bo lgc du bao 
tuyen tinh LP bac 10. Bo lgc tong hgp dai han, hay bo lgc tong 
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hop do cao dung cho viec lam tron ma thich ung. Sau khi khoi 
phuc, nhd bo loc sau tieng noi se dupe lam tang do trung thuc. 

3.3.1.2 Nguyen ly bo ma hoa CS-ACELP 

So do khoi bo ma hoa dupe mo ta tren hinh 3.4. 



Thong tin LPC 


Hinh 3.4: So do nguyen ly cua bo ma hoa CS-ACELP 

Tin hieu ddu vao dua qua bo tien xu ly, bo nay co hai chuc 
nang: loe thong cao va tinh toan tin hieu. Tin hieu dau ra bo tidn 
xu ly la tin hieu dau vao cua cac khoi tong hpp tiep sau. Su tong 
hop dir bao tuyen tinh (LP) dupe thuc hien mot lan trong mot 
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khung 10 ms de tinh cac he so cua bo loc du bao tuyen tinh (LP). 
Cac he s6 nay dirge bien doi thanh cac cap vach pho (LSP) va 
dugc ltrgng tCr bang plnrong phap lugng tu hoa vec to dir bao hai 
buoc (VQ) 18 bit. Tin hieu kich thich dirge lua chon bang each 
cue ti£u hoa sai s6, co tinh den trong so thu cam giua tieng noi 

f f f ' 

goc va tieng noi tong hop. Cac tham so kich thich (gom bang m2 
co dinh va bang ma thich ung) dugc xac dinh qua timg khung 
con 5 ms (tuong duong voi 40 mau). Cac he so cua bo loc LP d2 
dugc lugng tu va chua dugc lugng tu dugc sir dung cho phan 
khung thu 2, con tai phan khung thir nhat cac he so cua bo loc 
LP da dugc noi suy se dugc sir dung (trong ca hai trucmg hgp da 
lugng tir va chua lugng tir). Do tre buoc mach vong ho se dugc 
tinh toan mot lan trong mot khung 10 ms dua tren do Ion tin hieu 
thoai. Sau do cac phep tinh nay se lap lai trong timg phan khung 
tiep theo. Tin hieu ban dau x(n) dugc tinh bang each loc do du 
LP thong qua bo loc tong hgp W(z)/A(z). Trang thai ban dau cua 
bo loc nay la tin hieu loi giua tin hieu do du LP va tin hieu kich 
thich. Su phan tich buoc cua mach vong dong se dugc thuc hien 
sau do (de tim do tre ma thich ung va do khuech dai), dung tin 
hieu ban dau x(n) va dac tuyen xung h(n), bang each lam tron 
gia tri do tre buoc cua mach vong ho. Do tre buoc dugc ma hoa 
bang ma 8 bit trong phan khung thir nhat, do vi sai cua do tre 
dugc ma hoa bang ma 5 bit trong phan khung thir 2. Tin hieu 
x'(n) la hieu so cua 2 tin hieu: tin hieu ban dau x(n) va tin hieu 
ma thich ung (tin hieu ma co djnh). Tin hieu nay dugc dung 


trong viec tim tin hieu kich thich toi uu. Gia trj kich thich ma co 
dinh dugc ma hoa bang ma dai so 17 bit (trong do: Chi so bang 
ma co dinh dugc ma hoa bang tu ma C1, C2 (13 bit); Dau bang 
ma co dinh dugc ma hoa bang tu ma SI, S2 - 3 bit). Cac do 
khuech dai bang ma co dinh va bang ma thich ung dugc lugng tir 
hoa bang vec-to 7 bit (Trong do: b buoc 1 dugc ma hoa b^ng tir 
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ma GA1, GA2 - 3 bit: a birac 2 dirge ma hoa bang tir ma GB1, 
GB2 - 4 bit). Tai day sir dung su du doan trung binh dong MA 
cho do khuech dai ma co djnh. Cuoi cung, dua vao cac bo nho 
loc se xac dinh dirge tin hieu kich thich. 


3.3.1.3 Nguyen ly bo giai ma CS-ACELP 

So do khoi cua bo giai ma dirge mo ta trong hinh 3.5. 



Hlnh 3.5: So do nguyen ly cua bo giai ma CS-ACELP 


> r f * 

Dau tien, cac chi so cua cac tham so dirge trich ra tir luong 
bit thu. Cac chi so nay se dirge giai ma de thu lai cac tham so 
cua bo ma hoa trong 1 khung tieng noi 10 ms. Cac tham so do la: 
cac he so LSP, 2 phan do tre buoc (do tre biroc va do vi sai cua 
do tre buoc), 2 vec-to bang ma co dinh (chi so ma co dinh va chi 
so bang ma co dinh), 2 tap hgp do khuech dai bang ma co dinh 
va bang ma thich img. Cac he so LSP dirge noi suy va dugc 
chuyen d6i thanh cac he so bo loc LP cho mdi phan khung. Sau 
do, cir moi phan khung thuc hien cac buoc tiep theo: 

- Gia tri kich thich dugc khoi phuc la tong cua vec-to bang 
ma co dinh va bang ma thich img nhan voi cac gia tri khu4ch dai 
tuong umg cua chung. 

- Tieng noi dugc khoi phuc bang each loc gia trj kich thich 
nay thong qua bo loc tong hgp LP. 
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- Tin hieu tieng noi khoi phuc dira qua buoc xir ly tram, bao 
gdm bo loc thich ung dua tren ca so cac bo loc tong hop ng5n 
han va dai han, sau do qua bo loc thong cao va bo nang tin hieu. 

3.3.2 Chuan nen G.729A 

f 

G.729A la thuat toan ma hoa tieng noi tieu chuan cho thoai 
va so lieu dong thdi so hoa (I)SVD). G.729A la sir trao doi 
luong bit voi G.729, co nghTa la: tin hieu duoc ma hoa bang 
thuat toan G.729A co the duoc giai ma thong qua thuat toan 
G.729 va ngiroc lai. Giong nhu G.729, no sir dung thuat toan dy 

t » * • 

bao tuyen tinh ma kich thich dai so duoc cau true lien ket 
(CS-ACELP) voi cac khung 10 ms. Tuy nhien mot vai thuat toan 
thay doi se duoc gioi thieu ma ket qua cua cac thuat toan nay 
lam giam 50% do phuc tap. 

Nguyen ly chung cua bo ma hoa va giai ma cua thuat toan 
G.729A giong voi G.729. Cac thu tuc luimg tu hoa va phan tich 
LP cua cac do khuech dai bang ma co dinh va thich ung giong 
nhu G.729. Cac thay doi thuat toan chinh so voi G.729 se tong 
ket nhu sau: 

- Bo loc trong so thu cam su dung cac tham so bo loc LP da 
luong tu va duoc bieu dien la W(z) = A(z)/A(z/y) voi gia tri co 
dinh y = 0,75. 

- Phan tich do len giong mach vong ho duoc don gian hoa 
bang each sir dung phuong phap decimation (co nghTa la trich 10 
lay 1) trong khi tinh su tuong quan cua tieng noi trong so. 

- Cac tinh toan phan ung xung cua bo loc tong hop trong so 

W(z)/A(z), cua tin hieu ban dau va viec thiet lap trang thai ban 
\ X 0 % 
dau cua bo loc duoc don gian hoa bang each thay the \V(z) bang 

l/A(z/y). 
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- Viec tim bang ma thich ung dugc dan gian hoa. Viec tim 
se cue dai hoa gia trj tuang quan giua kich thich truac va tin 
hieu ban dau loc truac (nang luong cua kich thich truac loc la 
khong dang ke). 

- Viec tim bang ma co d.inh dugc don gian hoa. Thay vi tim 
tap trung a mach vong to ong, giai phap tim so do hinh cay do 
sau truac duac sir dung. 

- Tai bo giai ma. bo loc sau se dugc dan gian bang each su 
dung chi cac do tre nguyen. 


Bang 3.3: Cac thong so WMOPS va MIPS cua G. 729 va G. 729A 


Chtrc nang 

WMOPS 

C50 MIPS 

G.729 

G.729A 

G.729 

G.729A 

Tien xik ly 

0.20 

0,20 

0,226 

0,226 

Phan tich LP 

1,63 

1,28 

1,957 

1,696 

Lu’Q’ng tii’ hoa va noi suy LSP 

0,95 

0,95 

1,390 

1,390 

Bien doi LSP thanh A(z) va trong so 

0,30 

0,12 

0,461 

0,173 

Len giQng m^ch vong ha 

1,45 

0,82 

1,563 

0,955 

Len gipng mpeh vong dong 

2,83 

1,55 

3,453 

1,778 

Bang ma dai s6 

6,35 

1,86 

8,406 

3.046 

Lagyng i(r hoa cac do khuech dai 

0,46 

0,46 

0,643 

0,643 

Tim kich thich va cap nhat bo nhd 

0,21 

0,08 

0,278 

0.112 

Tong cong (ma hoa) 

14,38 

7,32 

18.377 

10.019 

Giai ma 

0,68 

0,68 

1,133 

1,133 

Bq Ipc sau 

2,13 

0,73 

2,539 

1,000 

Xi> ly sau 

0,22 

0,22 

0,266 

0,226 

Tong cQng (giai ma) 

3,03 

1.63 

3.938 

2.399 

Tong cpng (ma hoa + giai ma) 

17,41 

8,95 

22,315 

12.418 


MIPS (Million Instructions Per Second): tri£u cau lenh tren 1 giay 
WMOPS: (Weighted Million Operations Per Second): trieu thao tac tren 1 giay 
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Ca hai bo ma hoa G.729 va G.729A da duoc thir nghi^m 
tren vi mach T1 TMS320C50 DSP. Trong thir nghiem, thuat 
toan ma hoa song cong G.729A yeu cau 12,4 MIPS, trong khi 
G.729 yeu cau 22,3 MIPS. Viec giam do phuc hop cua ca hai bQ 
ma hoa G.729 va G.729A duoc dua ra trong bang 3.3 cho ca hai 
phan ma hoa va giai ma. Do phuc tap 6 day duoc the hien qua 2 
so hang: C50 MIPS va WMOPS cua thuat toan co so. Ve yeu 
cau bo nho: G.729A yeu cau it hon 2K RAM va 10K ROM 
trong khi G.729 yeu cau khoang 2K RAM va 1 IK. ROM. Hien 
nhien rang: sir dung G.729A giam duoc khoang 50% do phuc 
tap so voi sir dung G.729, voi viec giam mot it chat luong trong 
trucmg hop 3 bo doi (ma hoa/giai ma) va trong trucmg hop co tap 
am nen. 

3.3.3 Chu3n nen G.729B 

G.729B dua ra mot nguyen ly nen khoang lang toe do bit 

f r r r ? 

thap duoc thiet ke va toi uu hoa de lam viec chung duoc voi ca 
G.729 va G.729A phuc tap thap. De dat duoc viec nen khoang 

f ft f 

lang toe do bit thap chat luomg tot, mot mo-dun bo do hoat dong 
thoai khung ca ban la yeu to can thiet de do cac khung thoai 
khong tich cue, goi la cac khung tap am nen hoac khung im lang. 
Doi vai cac khung thoai khong tich cue da do duoc nay, mot 
mo-dun truyen gian doan do sir thay doi theo thai gian cua dac 
tinh tin hieu thoai khong tich cue va quyet dinh xem co mot 
khung mo ta thong tin im lang mai co the duac giri di de duy tri 
chat luong tai tao cua tap am nen tai dau cuoi thu duoc khong? 
Neu co mot khung nhu the duoc yeu cau, cac tham so nSng 
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lugng va pho mo ta cac d$c tinh cam nhan dugc cua tap am nen 
dugc ma hoa va truyAn di mot each hieu qua dung 15 bit/khung. 
Tai dau cuoi thu, mo-dun tao tap am phu hop se tao tap am nen 
dau ra sir dung tham so cap nhat da phat hoac cac tham so da co 
triroc do. Tap am nen tong hop dat dugc bang each lpc du bao 

9 9 

tuyen tinh tin hieu kich thich tap gia trang dugc tao ra trong noi 
bo cua muc dieu khien. Phuong phap ma hoa tap am nen tiet 
kiem toe do bit cho tieng noi ma hoa tai toe do bit trung binh 
thap 4 kbit/s trong cuoc dam thoai tieng noi binh thuong de duy 
tri chat lugng tai tao. 

Doi voi cac ung dung DSVD (Digital Simultaneous Voice 
and Data: thoai va so lieu dong thoi so hoa) va do nhay toe do 
bit khac, G.729B la mot dieu kien toi can thiet de giam toe do bit 
hon nua bang each sir dung cong nghe nen im lang. Khi khong 
co tieng noi, toe do bit co the giam, giai phong dung lugng kenh 
cho cac img dung xay ra dong thoi, vi du nhu cac ducrng truven 
ti£ng khac trong dien thoai te bao da truy nhap phan kenh theo 
ma/theo thoi gian (TDMA/CDMA) hoac truyen so lieu dong 
thoi. Mot phdn dang ke trong cac cuoc dam thoai thong thuong 
la im lang. trung binh len toi 60% cua mot cuoc dam thoai 2 
chieu. Trong suot qua trinh im lang, thiet bj dau vao tieng, vi du 
nhu tai nghe, se thu thong tin tir moi trubng on. Muc va dac tinh 
An co thA tha\’ doi dang ke, tir mot phong im lang toi ducrng ph6 
An ao hoac tir mot chiec xe 6 to chuyen dong nhanh. Tuy nhien, 
hAu hAt cac nguAn tap am thuong mang it thong tin hem thong tin 
tiAng, vi vay, trong cac chu ky khong tich cue ty so nen se cao 
hon. NhiAu img dung dien hinh, vi du he thong toan cAu dAi voi 
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dien thoai di dong GSM su dung vice do tim chu ky im lang va 
chen tap am phu hgp de tao dirge hieu qua ma hoa cao horn. 

Xuat phat tir quan niem ve do tim im lang va chen tap am 
phu hop dan toi cac cong nghe ma hoa tieng mau kep. Cac mau 
khac nhau boi tin hieu dau vao, dugc bieu thi la: thoai tich cue 
doi voi tieng noi va la thoai khong tich cue doi voi khoang lang 
hoac tap am ncn. dugc xac djnh boi su phan loai tin hieu. Su 
phan loai nay co the dugc thuc hicn ben trong hoac ben ngoai bo 
ma hoa tieng noi. Bo ma hoa tieng toan toe co the co tac dung 
trong qua trinh tieng thoai tich cue, nhung co mot nguyen ly 
khac dugc dung doi voi tin hieu thoai khong tich cue. su dung 
bit it hon va tao ra ty so nen trung binh cao him. Su phan loai 
nay dugc ggi chung la bo do hoat dong thoai (VAD: Voice 
Activity Detector) va dau ra cua bo nay goi la mire hoat dong 
thoai. Muc hoat dong thoai la 1 khi co hoat dong thoai va la 0 
khi khong co hoat dong thoai. 

Thuat toan VAD va bo ma hoa tieng noi khong tich cue, 
giong voi cac bo ma hoa G.729 va G.729A, dugc thuc hien tren 
cac khung cua tieng noi da dugc so hoa. De phu hgp. kich thuoc 
cac khung giong nhau dugc dung cho moi so do va khong co do 
tre them vao nao dugc tao ra boi thuat toan VAD hoac bo ma 
hoa thoai khong tich cue. Dau vao bo ma hoa tieng noi la tin 
hieu tieng noi den da dugc so hoa. Voi moi khung tieng noi dau 
vao. VAD dua ra muc hoat dong thoai, muc nay dugc dung nhu 
mot chuyen mach giua cac bo ma hoa thoai tich cue va thoai 
khong tich cue. Khi bo ma hoa thoai tich cue co tac dung, luong 
bit thoai tich cue se giri tcri bo giai ma tich cue cho moi khung. 
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Tuy nhicn, trong cac chu ky khong tich cue, bo ma hoa thoai 
khong tich cue co the dirge chon de gui cac thong tin mdi nhat 
goi la bo mo ta viec chen khoang lang (SID: Silence Insertion 
Descriptor) tbi bo giai ma khong tich circ hoac khong gui gi ca. 
Ky thuat nay co ten la truyen gian doan (DTX: Discontinuous 
Transmission). Vdi moi khung, dau ra cua moi bo giai ma dirge 
dung lam tin hieu khoi phuc. 

3.3.3 Chuan nen G.723.1 

Khuyen nghi G.723.1 dira ra mot bo ma hoa tieu chuan 
dung de nen tin hieu tieng noi hoac cac tin hieu audio khac cua 
cac dich vu da phuang tien tai toe do rat thap, giong voi phan 
tieu chuan cua ho H.323. 

Ve toe do bit: bo ma hoa nay co 2 toe do bit: 5,3 kbit/s va 6.3 
kbit/s. Bo ma hoa co toe do bit cao hem se co chat lirgng cao horn. 
Bo ma hoa co toe do bit thap lion dem lai chat lirgng kha tot va 
cong them tinh linh hoat, cung cap su mem deo cho cac nha thiet 
ke he thong. Bo ma hoa va giai ma bat buoc phai co ca 2 toe do 
bit nay. Chung co the chuyen mach dugc giua 2 toe do bit. Khi tin 
hieu la phi thoai thi co the lira chon mot toe do bit bien thien de 
truydn khong lien tuc va dieu khien nhimg khoang trong. 

Tin hieu d^u vao co the cua bo ma hoa nay toi iru hoa tin 
hieu tidng noi voi chat lirgng cao tai cac toe do bit da noi a tren 
vdi mot han che nhat dinh ve do phuc tap. Bp ma hoa nay dung 
dd ma hoa tidng noi va cac tin hieu audio khac voi cac khung 
dung ky thuat ma hoa phan tich bang tong hgp du bao tuy4n 
tinh. Tin hieu kich thich. doi vdi bp ma hoa toe do bit cao horn, la 
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lirgng ttr hoa dung cue dai da xung (MP-MLQ) va doi vdri bp m3 
hoa co toe do bit thap hon, la du doan tuyen tinh kich thich m3 
dai so (ACELP). Kich thich khung la 30 ms, cong them 7,5 ms 
look-ahead, tao ra tre xir ly thuat toan tong cong la 37,5 ms. 
Toan bo tre them vao bo ma hoa la tong cua: Tre xir ly, tre 
truyen dan tren cac ducmg truyen thong tin va tre dem cua cac 
giao thuc ghep kenh. 

3.3.3.1 Nguyen ly bo ma hoa G. 723.1 

Tin hieu PCM 64 kbit/s dau vao (theo qui luat A ho3c p) 
qua bo ma hoa nay, dugc lay mau tai tan so 8 kHz, sau do qua bo 
chuyen doi thanh tin hieu PCM deu 16 bit dua toi diu vao bo ma 
hoa. Tin hieu dau ra bo giai ma se dugc chuyen doi thanh tin 
hieu PCM (theo qui luat A hoac p) theo dung tin hieu dau vao. 
Cac dac tinh dau vao/dau ra khac, giong nhu cua tin hieu PCM 
64 kbit/s (theo khuyen nghi ITU G.711), se dugc chuyen doi 
thanh tin hieu PCM deu 16 bit tai dau vao bo ma hoa, hoSc tin 
hieu PCM deu 16 bit se dugc chuyen doi thanh tin hieu ra PCM 
theo dung qui luat cua tin hieu dau vao a bo giai ma se dugc 

f 

trinh bay chi tiet sau. 

Bo ma hoa dua tren nguyen ly bo ma hoa phan tich bang 
tong hgp du bao tuyen tinh va co gang cue tieu hoa sai so co tinh 
trgng so thu cam. Bo ma hoa thuc hien theo tung khung 240 
mau. Dieu nay tuong ducmg vdi chu ky khung la 30 ms va tan so 
lay mau la 8 kHz. Tai mdi khoi, dau tien tin hieu dugc dua qua 
bo lgc thong cao de loai bo thanh phan tin hieu mot chieu DC va 
sau do dugc chia thanh 4 khung con. Voi moi khung con, sir 
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dung tin hieu dau vao chira xir ly de tinh toan bo loc ma hoa du 
bao tuyen tinh bac 10 (LPC). Bo loc LPC cua khung con cuoi 
cung se dirge lugng tur hoa bang phuong phap luong tur hoa 
vector phan chia du bao (PSVQ). Cac he so LPC chua dugc 

9 f 

lugng tir se dugc dung de khoi phuc bo loc trong so thu cam 
ngan han. 

Vdi moi hai phan khung (120 mau), se sir dung tin hieu 
tieng noi trong so de tinh toan chu ky len gipng tieng noi mach 
vong kin, L 0 l- Chu ky len gipng tieng noi dugc tinh trong 
khoang tu 18 den 142 mau. Sau do tin hieu tieng noi se dugc xu 
ly theo tung phan khung co ban 60 mau. 

Su dung danh gia chu ky len gipng tieng noi trude de khoi 
phuc bo loc dang on hoa ba. Phan ung xung dugc tao boi viec 
dau noi bo loc tong hgp LPC, bo loc co tinh trong so thu cam 
formant va bo loc dang tap am hoa ba. Ngudi ta sir dung phan 
ung xung nay cho cac phep tinh toan tiep sau. 

Bo du doan chu ky len gipng mach vong kin dugc tinh toan 
bang each sir dung danh gia chu ky len gipng, L 0 l, va phan ung 
xung. Ngudi ta sir dung bo du doan len gipng bac 5. Chu ky len 
gipng se dugc tinh la gan dung gia tri vi sai nho cua danh gia len 
gipng mach vong hd. Thanh phan them vao bo du doan len 
gipng sau do se dupe loai bo khoi vec-to ban dau. Ca hai gia trj 
chu ky len gipng va gia trj vi sai ciia no se dugc truyen ve phia 
bo giai ma. 

Cudi cung, cac thanh phan khong dugc du doan cua tin hieu 
kich thich se dugc lay gan dung. Doi vdi bp ma hoa co tdc do bit 
cao, ngudi ta sir dung gia tri kich thich lugng tir hoa gin dung 
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cue dai da xung (MP-MLQ), va doi vai bo ma hoa co toe do bit 
thap, ngudi ta sir dung gia trj kich thich ma dai so (ACELP). 

3.3.3.2 Nguyen ly bo giai ma G. 723.1 

Bo giai ma dugc thuc hien tren nguyen ly co ban timg khung. 
Dau tien cac chi so ciia bo loc LPC se dirge giai ma, sau do bo giai 
ma se khoi phuc bo loc tong hgp LPC. Doi vdi moi phan khung, ca 
hai gia tri kich thich bang ma co dinh va gia trj kich thich bang ma 
thich img se dugc giai ma va dua tdi dau vao bo lgc tong hgp LPC. 
Bp lgc sau thich img bao gom formant va bo lgc sau len giong phia 
sau-phia truoc (forward-backward). Tin hieu kich thich se dugc 
dua toi dau vao bo lgc sau len gigng, dau ra bo lgc sau len giong 
dugc dua toi dau vao bo lgc tong hgp va dau ra bo lgc tong hgp se 
dugc dua toi dau vao bo lgc sau formant. 

3.4. GIAO THlTC TRUYEN TAI TH6l GIAN THy'C 
(RTP/RTCP) 

Phuong tien truyen thong trong thoai IP dugc thuc hien veri 
giao thuc truyen thdi gian thuc (RTP). RTP cung c5p truyen dir 
lieu thoi gian thuc tir dau cuoi den dau cuoi nhu audio, video. 
Goi RTP bao gom mot tieu de RTP va phan tai tin (payload). 
Cac goi RTP dugc mang trong goi UDP/IP. RTP khong co su 
bao dam ve chat lugng va cung khong co co che danh trude tai 
nguyen cho ket noi. Tuy nhien, tieu de RTP co trudng so tuan tu 
(sequence number) de dau thu co the phat hien mat goi xay ra va 
cac goi den khong dung thu tu. Hem nua. tieu de goi RTP co 
truong timestamp (nhan thdi gian) de tinh toan tre mang va bien 
dong tre cung nhu dam bao viec dpc ra dtmg bo. 
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De truyen tai goi thoai chong giao thuc RTP/UDP/IP dugc 
sir dung nhu hinh 3.6 duoi day. 



Hinh 3.6: Chong giao thuc RTP/UDP/IP sir dung 
cho truyen tai thoai 

3.4.1. Giao thuc truyen then gian thirc (RTP) 

Do dac tinh nhay cam voi do tre cua tin hieu thoai nen 
UDP/IP dugc lua chon lam giai phap hgp ly de truyen thong tin 
thoai. Ngoai ra, IETF chap nhan sir dung RTP doi voi luu lugng 
thoi gian thuc hoac hm lugng nhay cam voi tre. Thoai dugc ma 
hoa va dong goi trong goi RTP/UDP/IP. Khi mot tram muon guri 
mot goi tin, no tien hanh vice djnh dang luong thong tin da 
phuong tien do de dcSng goi, them phan nhan tieu de tuong ung 



tai tin lop thip hon la UDP va IP. Goi sau do dugc guri tren 
mang, co th6 theo kieu da hucVng hay don huong toi tram dich. 
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RTP dugc thiet ke de ho trg mot so dich vu quan trong trong 

viec cung cap thong tin vdi cac yeu cau thdi gian thuc, d2c biet 

la lull ltrgng thoai va video. RTP co gang dira mot so quy t3c va 

kha nang du doan triroc cho cac ung dung ma sir dung Internet 
> * 
de truyen liru lugng nhay cam ve thai gian. 

I. Nhan thai gian. Sir bien doi cua do tre giura ngucri giri va 

ngudi nhan trong mang sir dung cong nghe goi (chang han nhir 

Internet) luon dua den ket qua la goi den dich trong trang thai 

tung "khoi". Dieu do co nghTa la mot so lugng Ion cac goi den 

* 

cung mot luc, sau do khong co goi nao roi lai den giai doan cac 

/ f f # 

goi den hang loat va cu the tiep tuc. Qua trinh do tao ra bien dong 
tre (jitter), no khong giong nhu moi truong toi uu cho viec quy 
dinh mang trong do dir lieu de co mot do tre nhat djnh. RTP giai 
quyet van de nay bang each sir dung truong 32 bit de xac djnh 
thoi diem ma truong du lieu bat dau dugc lay mau. ngau nhien 
xac djnh goi du lieu dau tien. Doi voi cac goi du lieu tiep theo, gia 
trj nhan thoi gian tang len theo mot duong thang tuv theo khoang 
thoi gian ke tu goi cuoi cung. Dieu do khong dam bao truyen so 

f r 

lieu den dugc dung han, cung cap cac du lieu nhan dugc cho ung 
dung thu nhan voi cac dac tinh tre giura cac goi khi rcri khoi tram 
phat. Su ton tai cua cac bo dem voi cac thong tin moc thoi gian do 
RTP cung cap se cho phep ngudi nhan tang them tre toi cac goi, 
do do lam qua trinh truyen dtr lieu lien tuc han. 


2. Danh so tudn tu (Sequence numbering). Hau het mang goi 
cho phep cac goi thuoc cung 1 luong dtr lieu di qua mang theo cac 
duong dan khac nhau. md rong lugng truyen tai qua nhieu ket noi 
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khac nhau. Vi cac k£t n6i nay co thS c6 nhirng dac tinh tre khac 

ft 0 

nhau, rat co the cac goi se den nguoi nhan theo mot trat tu khac 
han so voi trat tu khi dirge truyen di. Chuoi RTP quy djnh mot so 
ngau nhicn cho goi dau tien cua mot luong va do do gia tang so 
lirong cua moi mot goi tiep theo dugc giri di. Dieu nay cho phep 
nguoi nhan quy djnh cac goi trong 1 chuoi da djnh va phat hien 
mot hoac mot so luong cac goi that thoat. Trong khi RTP khong 
doi hoi kha nang tai truyen dan cac goi bj mat, cac ung dung nhan 
dugc thong bao ve vj trf gian doan trong luong audio. 

3. Giant sat phan phoi. RTP co the cung cap 1 phan hoi toi 
ngucri giri thong qua giao thuc RTCP. RTCP xac dinh cac goi tin 
ve nguoi gui SR va nguoi nhan RR bao gom cac thong tin chang 
han nlur jitter den, so lugng goi bi mat, tong so goi va octets da 
dugc truyen di va cac so lieu khac. RTP cung bo ngo kha nang 
cac thong tin mao dau RTP co the bi anh huong cua cac nha 
cung cap dich vu mang. 

4. Xac dinh tai. Dieu quan trong khong chi la du lieu audio 
dugc truyen qua RTP chinh xac ve dac tinh thoi gian ma con dugc 
giai ma tuy theo cac quy dinh tuong ung. Do do RTP xac dinh cac 
thong tin no truyen dan bang viec quy dinh tai xac dinh cho tung 
goi. Cac loai tai (dac biet la cac luat ma hoa co the dugc sir dung 
cho audio va video) dugc dinh nghTa trong RFC 1890. 

Phuong phap tiep can cua ITU do la ket hgp RTP voi cac 
lop ung dung ma no ho trg va khong dimg don le nhu mot lop 
giao thirc rieng re. Do do RTP trcr thanh co so giao thuc d£ ho 
tro bdt kk chuc nang img dung nao. 
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D|nh dang tieu de goi RI P gom 12 byte dirge mo ta trong 
hinh 3.7 dirdi day. 


p 

X 

CC 

M 

PT 


So tu^n ti/ 


Nhan thoi gian 


Nh|n d^ng nguon dong bo (SSRC) 


Nhgn dang nguon (CSRC) 


Thoai 


Hinh 3.7: Tieu de goi RTP 


Cac trudng cua tieu de: 

- Trudng Version (V, 2 bit) (phien ban): Cho biet phien ban 
cua RTP. Hien tai sir dung phien ban 2 (theo RFC 1889). 

- Trudng Padding (P, 1 bit) (dem): Neu bit nay duoc thiet lap, 
goi tin chua phan thong tin chen them. Byte cuoi cung cua phan 
chen them cho biet so luong byte dugc chen them vao goi tin. 

- Trudng Extension (X, 1 bit) (ma rong): bit md rong cho 
biet tieu de RTP co md rong them hay khong. Tieu de RTP co 
chieu dai 4 byte bao gom kieu md rong (2 byte) va chieu dai md 
rong (2 byte). Tieu de md rong RTP phai duoc chen sau truimg 
trudng co hieu luc cuoi cung trong tieu de RTP chuan. do la 
trudng SSRC hoac CSRC. 

- Trudng CSRC Count (CC, 4 bit): So luong cac thanh phan 
nhan dang nguon CSRC nam trong phan mao dau goi tin. so 
luong nav ldn hon 1 neu cac goi tin RTP den tir nhieu nguon. 
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- Truong Marker (M, 1 bit) (danh ddu): danh cho lop img 
dung, chang han nhu khi dong goi goi tin thoai su dung triet 
khoang lang, bit nay duoc dung de danh dau goi tin bat dau co 
tin hicu thoai tire la bat dau cua mot "talkspurt" (sau khoang 
lang). Dau thu co the su dung thong tin nay de quyet djnh khi 
nao tao nhieu nen. 

- Truong Payload Type (PT, 7 bit) (kieu tai tin): Xac djnh 
loai tai trong goi RTP, dang du lieu cung nhu phuong thuc ma 
hoa/nen duoc su dung. 

r \ 

- Truong Sequence Number (16 bit) (so tuan tu): Gia tri nay 
duoc tang dan theo goi tin giri di. No duoc ben nhan dung de sap 
xep cac goi tin theo dung thu tu va phat hien ra goi tin bi mat. 

- Truong Timestamp (32 bit) (nhan thai gian): Ben gui thiet 
lap nhan thcri gian khi byte dau tien cua goi tin duoc lay mau va 
gia tri cua no duoc tang dan. No duoc sir dung de dong bo va tinh 
toan jitter. Mot goi chua 20 ms tin hieu thoai va duoc lay mau 6 
tan so 8 kHz se co nhan thcri gian tang theo 8000 x 0.02 = 160. 

- Truong Synchronization Source Identifier (SSRC) (32 bit): 
Duoc chon ngau nhien, duoc sir dung de phan biet giua cac 
nguon phat trong cung mot phien RTP. No xac dinh du lieu den 

f \ 

tir dau (neu chi co mot nguon phat) hoac no duoc ghep lai o dau 
(mixer) neu co nhieu nguon phat. Truong hop co hai nguon phat 
trong cimg phien RTP co cung SSRC, mot co che don gian trong 
RTP duoc sir dung de giai quyet xung dot. 

- Truong Contributing Source Identifiers (CSRC) (32 bit): 0 
d4n 15 gia tri CSRC, moi gia tri co kich thuoc 32 bit. Cho bi4t 
goi tin duoc tao thanh tu cac nguon thong tin nao. 
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Tieu de RTP/UDP/IP la 12, 8 va 20 bytes, tong cong tieu de 
cua goi la 40 byte tire la gap doi phan tai tin khi sir dung G.729 
vai hai mau thoai trong mot goi (moi mau tirong img veri 10 ms 

> >v < • 

nen mot goi gom hai mau la 20 ms). Tieu de RTP/UDP/IP co the 
dugc nen sir dung thuat toan nen nhan tieu de RTP (cRTP). Co 
che nen cRTP giam tieu de RTP/UDP/IP tir 40 byte xuong con 2 
byte va xuong 4 byte khi UDP co sir dung truemg checksum. 

Mac du mot vai truemg trong tieu de thay doi giua cac goi 

r \ % 

RTP/UDP/IP tiep theo. Bang each luu giur ca tieu de chua nen va 
cac gia tri ciia sai phan bac nhat trong trang thai phien. cRTP can 
thiet chi giri sai phan bac hai. Tieu de RTP da nen dugc giri vao 
vj tri cua tieu de goi chua nen khoang 98% thcri gian. Tieu de 
khong nen phai dugc giri theo chu ky de dam bao ca hai ket cuoi 
co trang thai dung. 

Cac co che trong RTP a tren cung cap cac dich vu can thiet 
de truyen tin hieu thoai va video. Tuy nhien, cac kieu ma hoa 
(codec) rieng biet cung yeu cau them mot so thong tin can thiet 
de truyen di. Vi muc dich nay, RTP chap nhan mot so dang tai 
tin (payload) khac nhau cho moi kieu ma hoa rieng bi?t. Cac 
dang tai tin nay mo ta cu phap va y nghTa ciia RTP tai tin va 
dugc bieu thi trong truemg chi thi loai tai tin RTP. Truong 7 bit 
nay dugc mo ta kieu ma hoa (codec) thong qua viec gan ten. Co 
2 loai tai tin: loai tai tin tlnh va tai tin dong. Loai tai tin tlnh dugc 
an dinh truoc trong tai lieu RTP profile. Vi du, tai tin loai 0 danh 
cho ma hoa thoai luat p. 

3.4.2. Giao thirc dieu khien RTP (RTCP) 

Giao thuc dieu khien RTP (mo ta trong RFC 1889) la 
RTCP. Cac goi RTCP dugc sir dung de cung c4p cac th6ng ke ve 
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chat lirgng cua phien, thong tin nguoi sir dung va dong bo thdi 

gian. RTCP do chat lirgng mang boi tinh toan thong ke nhu tre 

goi, mat goi va bien dong tre b bo thu. Sir dung cac thong ke 

* f 1 \ f 

nay, ket cuoi co the thich nghi vdi cac dieu kien bien dong cua 
mang. Vi cac goi RTCP gop phan tang them nghen mang, bang 
thong yeu cau boi RTCP la 5% tong so bang thong phan bo cho 
phien. Hon nua, khoang thoi gian trung binh giCra cac goi RTCP 
dugc dat toi thieu la 5 giay. 

RTCP ( Real Time Control Protocol ) la giao there dieu khien 

dong hanh cho RTP. Ben giri tin hieu (nguon) va ben nhan giri 

cac goi RTCP theo chu ky toi ciing mot nhom da huang (nhung 

cac cong khac nhau) giong nhu viec phan phoi cac goi RTP. Moi 

goi RTCP chua mot so phan tur, thuang la bao cao giri 

(SR- Sender Report) hay bao cao nhan (RR- Receiver Report) va 

tiep theo la mo ta nguon (SDES - Source Descriptions). Moi 
* 

phan ter thuc hien chuc nang khac nhau. 

Sender Report (SR) dugc cac nguoi sir dung giri di (nhung 
nguoi sir dung nay la cac nguon thong tin da phuang tien dugc 
giri di tren RTP). Cac phdn tir thong tin nay mo ta lugng thong 
tin da giri di truac do, cung nhu la du lieu lien quan toi RTP 
nhan thoi gian va thoi gian thuc te de dong bo giera cac luong 
thong tin khac nhau. 

Receiver Report (RR) dugc cac ben tham gia phien RTP 
(dang nhan luemg thong tin da phuang tien) giri di. Moi mot 
phdn tir thong tin nay chira mot khoi cho mot nguon RTP trong 
nhom. Moi khoi mo ta ty le mat goi tich luy tai mot thoi diem 
nao do va sir troi trugt tir nguon do. Thong tin trong khoi cung 
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chi ra nhan thdi gian cuoi cung va tre khi nhan dugc bao cao giri, 
cho phep cac ben giri "nguon" uoc dinh dugc khoang each cua 
chung tcri ben nhan. 

Cac goi Source DEScriptor (SDES) dugc sir dung de dieu 
khien phien. Chung co chira ten tuan thu theo chuan ggi la 
CNAME ( Canonical Name), dir lieu nhan dang duy nhat toan 
cau tuong tu nhu dia chi email. CNAME dugc sir dung de giai 
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quyet tranh chap ve gia tri SSRC va ket hgp cac luong thong tin 
da phucrng tien khac nhau dugc giri di tir cung mot nguoi sir 
dung. Cac goi SDES cung dung de nhan dang thanh vien tham 
gia thong qua ten, email va so dien thoai. Day la mot dang don 
gian cua viec dieu khien phien. Cac img dung may khach co the 
hien thi ten va dia chi email tai giao dien ngucri su dung. Dieu 
nay cho phep cac ben tham gia mot phien hieu biet ve cac ben 
khac trong cung mot phien. No cung cho phep cac ben co dugc 
thong tin lien lac voi nhau (nhu email hay so dien thoai). 

Neu mot nguoi sir dung roi bo cuoc hoi nghj, no giri ban tin 
BYE. Cuoi cung, phan tir Application (APP) co the dugc sir dung 
de bo sung cho cac goi RTCP thong tin dac trung cho ung dung. 

Do cac goi bao cao gui, bao cao nhan va SDES chira cac 
thong tin thay doi thuong xuyen cho nen cac goi nay can phai 
dugc giri theo chu ky. Neu cac ben tham gia vao phien RTP don 
gian chi can giri cac goi RTCP theo chu ky co djnh, bang thong sir 
dung cho mot nhom truyen da hudng se tang mot each tuyen tinh 
voi so thanh vien trong nhom. Dieu nay ro rang la khong tot. 
Thay vao do, moi thanh vien ciia phien dem so cac thanh vien 
khac trong phien (thong qua cac goi RTCP). Chu ky giua cac goi 
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R TCP tir moi mot nguai sir dung sau do dugc thiet lap de phu hop 
vai so thanh vien cua nhom. Dieu nay dam bao rang bang thong 
sir dung cho cac goi RTCP vln khong doi, doc lap vdri so thanh 
vien cua nhom. Do so thanh vien trong nhom dugc uac dinh nha 
viec dem so cac thanh vien khac, moi thanh vien mai phai mat it 
nhieu thcri gian de biet dugc so thanh vien cua nhom. 

3.5. DANH SO VA CHUYEN DOI DIA CHt 
3.5.1. Yeu cau chung 

ETSI da dua ra hai khuyen nghj TS 101 324 Ver.2.1.1 va 
TR 101 327 Ver. 1.1.1 ve yeu cau danh so doi vai thue bao VoIP 
de dam bao viec phoi hgp hoat dong giua hai mang IP va mang 
PSTN. Sau day la mot so yeu cau chung: 

- Mang VoIP phai nhan dang dugc so bi goi theo chuan 
E. 164 dugc sir dung trong mang quoc te; 

- Mang VoIP co the nhan dang dugc mgi so bi ggi theo 
chuan E.164 dugc sir dung trong mang quoc gia; 

- Mang VoIP co the nhan dang dugc so bi ggi trong cac 
mang noi bo; 

- Mang VoIP phai truyen dugc day dii mgi ten khach hang 
yeu cau han che nhan dang thue bao chii ggi; 

- Mang VoIP phai ho trg ca che lua chgn nha cung c4p 
mang theo quy dinh cua timg quoc gia trong truang hgp co nhieu 
nha cung cap mang; 

Chu y: Viec lua chgn nha cung cap mang co the dugc thue 
hien bang nhieu each: dat ngam dinh, lua chgn truac bai nguai su 
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dung, quay so ma truy nhap va ma nhan dang cua nha cung cap 

> f 

mang, hoac bang mot each thue khac do quoc gia do quy djnh. 

- Mang VoIP phai ho trg chuc nang phan tich so de lua chpn 
nha cung cap dich vu neu can thiet; 

Chu y: Cac quoc gia khac nhau co yeu cau khac nhau ve so 
dc lira chon nha cung cap djeh vu. Mot vai quoc gia yeu cau 
chuc nang bo sung trong mang khcri phat cuoc goi va mang 
chuyen tiep. 

3.5.1.1 Yeu cau doi v&i cuoc goi tic mang IP den PSTN 

Trong truong hop nay (truong hop 1), mang VoIP phai cung 
cap cac chuc nang sau: 

- Thue bao chu goi trong mang VoIP phai nhan dang dugc 
so thue bao bi goi kieu E.164 trong mang PSTN, hoac so sir 
dung trong mang chuyen mach kenh noi bo trong truong hop 
mang IP noi bo ket noi voi mang chuyen mach kenh noi bo; 

- Mang VoIP phai co kha nang cung cap nhan dang thue bao 
chu goi (CLI) cho mang PSTN neu co yeu cau ngay ca khi thue 
bao chu goi kich hoat djeh vu han che CLI. Cac thong tin CLI phai 
nhan dang dugc beri hoac dau cuoi hoac nguoi sir dung hoac ca hai; 

Chu y: Cac thong tin CLI dugc mang yeu cau de phuc vu 
muc dich quan ly tham chi ke ca khi no khong dugc chuyen den 
thue bao bi ggi. 

- Trong truong hgp mang co sir dung cac ma tien to (vi du 
nhu ma viing), thi mang VoIP cung phai ho trg ma tien to; 
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- Trong truong hop mang co sur dung cac so dich vu dac biet 
(vi du nhu 116,113, 115...) thi mang VoIP cung phai ho tro sir 
dung cac so nay. 

3.5.1.2 Yeu can doi v&i cuoc gpi tic mang PSTN den IP 

Trong truong hop nay (truong hop 2), mang VoIP phai cung 
cap cac chuc nang sau: 

- Mang VoIP phai xac nhan doi voi moi yeu cau han che 
nhan dang thue bao chu goi nhan duyfc tir mang PSTN; 

- Trong truong hop co nhieu nha cung cap dich vu thi mang 
VoIP phai ho tro viec lira chon nay. 

3.5.1.3 Yeu chu ddi v&i cuoc gpi tic PSTN-> lP-> PSTN 

Trong truong hop nay (truong hop 3), mang VoIP phai cung 
cap cac chuc nang sau: 

- Mang VoIP phai truyen dupe cac thong tin CLI, cac thong 
tin bao hieu tuong ung dupe cung cap boi mang PSTN khoi phat 
va cac so thue bao bi gpi de co the thiet lap thanh cong cuoc gpi. 

Chuy: Trong truong hop nay mang IP chi cung cap ket noi 
giua cac mang PSTN, vi vay so thue bao chu gpi va bi gpi chinh 
la so cua chung trong mang PSTN va chung co the khong co dia 
chi IP tuong ung. Vi vay viec dinh tuyen cuoc gpi trong mang IP 
se dua tren cuoc gpi do xuat phat tir dau trong mang PSTN va 
cac phan cua so thue bao bi gpi theo dinh dang E.164 vi du nhu 
ma i]udc gia, ma vung hoac ma nut cua mang noi bo de dinh 
tuyen cuoc gpi den dich trong mang PSTN. 

3.5.1.4 Yeu cau doi v&i cuoc gpi tic IP —> PSTN —»IP 

Trong truong hop nay (truong hop 4). mang VoIP phai cung 
cdp cac chuc nang nhu trong cac truong hop 1 va 2. 
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3.5.1.5 Cac phuang thue quay so 

Phuang thue thue bao chu goi quay so dc thiet lap cuoc gpi 
vai thue bao bj goi duqc chia lam hai loai: phuang thue thiet lap 
mot giai doan va phirong thirc thiet lap hai giai doan. 

- Phuang thue thiet lap mot giai doan: thue bao chu goi co 
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the ket noi true tiep vai thue bao bj goi bang each bam so vai chi 
mot chuoi so lien tiep la so dien thoai cua thue bao bj goi. Chuoi 
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so duoc bam a loai nay co the bao gom mot tien to va ma cua 
/ 0 

nha cung cap mang hoac nha cung cap djeh vu. 


0 

- Phuang thue thiet lap hai giai doan: thue bao chu goi truac 
tien phai ket noi vai mot tram trung gian vi du nhu diem truy 
nhap cua nha cung cap d|ch vu hoac PBX dat tai nha noi thue 
bao bj goi bang each bam so dien thoai cua tram do. Sau khi da 
ket noi duoc vai tram trung gian, thue bao chu goi phai bam tiep 
so dien thoai cua thue bao bj goi de thiet lap cuoc goi. Thong 
thucmg lan bam so thu hai nay xay ra sau khi thue bao chu goi 
nhan duoc tin hieu phuc dap tir tram trung gian. 

Doi vai nguai sir dung, phuang thue thiet lap mot giai doan 
thong dung va thuan tien han bai vi so luorng chu so nguai sir 
dung phai bam it han so vai phuang thirc hai giai doan. Ben 
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canh do, nha cung cap mang va nha cung cap djeh vu cung thich 
phuang thirc thiet lap mot giai doan han do thoi quen cua nguai 
sir dung. 


W 

3.5.1.6 Cac so lira chon 

Nam 1999, ITU-T da nghien ciru ve phuang thirc va each 
danh cac so lua chon trong mang chuyen mach kenh va dua ra 
tieu chuan chuan quoc te cho cac so nay. Theo 11U-T, cac so lua 
chon bao gom 3 loai sau: 
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- Lira chon vung: cho phep thue bao cua mang chuyen mach 
kenh giCr nguyen so theo khuyen nghj E.164 khi ho di chuyen tir 
vung nay sang vung khac. 

- Lira chon nha cung cap djch vu: cho phep thue bao cua 
mang chuyen mach kenh giCr nguyen so theo khuyen nghj E.164 
khi nguai do chuyen tCr sir dung djch vu cua nha cung cap djch 
vu nay sang nha cung cap djch vu khac. 

- So lira chon djch vu: cho phep thue bao cua mang chuyen 
mach kenh giur nguyen so theo khuyen nghj E.164 khi ngirdi do 
chuyen tir sir dung djch vu nay sang djch vu khac. 

Trong cac khuyen nghj cua ITU-T, cac so lira chon dugc gia 
sir la co the thue hien dugc giua cac so theo khuyen nghj E.164 
trong cung mot quoc gia. 

Mac du viec nghien curu ve cac so lira chon chu yeu dugc 
img dung trong mang chuyen mach kenh, tuy nhien khai niem ve 
so lua chgn con co the dugc ap dung trong cac djch vu vien 
thong khac bao gom ca djch vu dien thoai IP. IETE va ETSI da 
dua ra cac khuyen nghj rieng biet ve khai niem danh dja chi linh 
hoat trong djch vu dien thoai IP. 

3.5.2. Phirong phap danh so thue bao 

3.5.2.1 Yeu cau doi v&i quy lac danh so 

Quy tic danh s6 trong mang VoIP dugc trinh bay trong 
khuyin nghj TS 101 324 Ver.2.1.1 va TR 101 327 Ver. 1.1.1 cua 
ETSI phai dap ung cac yeu cau toi thieu sau day: 

r + ' ' 

- Cac so co the chi bao gom cac so thap phan; 

- Do dai cua so thue bao co the dugc sir dung trong mang 
toan cau hoac trong viec phoi hgp giua cac mang noi bo: 
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- So thue bao phai la duy nhat trong pham vi toan cau doi 
voi mang cong cong; 

- Cac so thue bao phai cho phep ngirai sir dung quay so mpt 

cap; 

- Cac so phai ho tra viec di dong trong mot vung va lien 
vung theo khuyen nghj TR 101 338; 

- Cac so phai ho trq lua chon nha cung cap dich vu trong khi 
van giu nguyen so. 

3.5.2.2 Quy tac danh so de ho tro tai giao dien doi voi mang 
PSTN 

Quy tac sau duac ap dung doi voi moi truong hcrp cupc goi. 

a) Doi voi mang VoIP cong cong 

Trong mang VoIP cong cong, cac so dja chi trao doi voi 
mang PSTN phai tuan theo khuyen nghj E.164 ciia ITU-T. 

Chuy: khuyen nghi E.164 ciia ITU-T dira ra nhieu each lira 
chon danh so khac nhau. Co the cung mot luc lira chon mot hay 
nhieu khuon dang danh so nay. Doi voi mang VoIP khong can 
thiet phai danh so tuong img mot-mot giua mot so E.164 doi voi 
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mot dau cuoi trong mang VoIP vi co the co nhieu ngucri sir dung 
cung sir dung mot dau cuoi VoIP. 

b) Doi voi mang VoIP noi bo 

Trong mang VoIP noi bo, cac dja chi trao doi voi mach 
chuyen mach kenh noi bo phai tuan theo khuyen nghj ETS 300 
189 hoac ISO/IEC 11571. 

Trong mang VoIP noi bo, cac dja chi trao doi vdri mang 
PSTN phai tuan theo khuyen nghj E.164 ciia ITU-T. 
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3.S.2.3 Phirangphdp danh so thue bao 

a) Quy tac cua IETF 

Theo IETF, he thdng danh so cho dien thoai IP dua tren 
nguyen tac moi so E. 164 durac dang kf cho moi nguoi sir dung de 
co the truy nhap Internet thong qua bat cu mot dau cuoi nao cua 
mang. Nam 1998 Lee va Orsis da dua ra hai iru diem cua viec an 
dinh so E.164 doi voi nguoi sir dung may ti'nh truy cap Internet. 
Viec an djnh so E.164 cho phep nguoi sir dung de dang hon trong 
vice sir dung cong dien thoai de goi cho nguoi khac sir dung may 
ti'nh. Ben canh do, nhung chirc nang san co tren mang Internet co 
the duoc sir dung de cung cap cho djeh vu dien thoai IP. 

Khi viec dinh tuyen tren Internet dua tren so E.164 da dang 
ky ung voi thue bao bi goi, thi so E.164 can phai chuyen doi 
thanh dia chi IP tuong img. Viec chuyen doi nay duoc thue hien 
thong qua co so du lieu cua mang duoc dat phan tan tai moi 
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cong ket noi cua nha cung cap dich vu. Co 2 phuong an doi voi 
cau true hinh cay co uu tien cua co so du lieu de chuyen doi giua 
so E.164 va dja chi IP. 

* Sir dung he thong ten theo vung cho dien thoai IP 

Nam 1998 Faltstrom da dua ra nguyen tac sir dung he thong 
ten vung (DNS) cho djeh vu dien thoai IP. DNS cung cap 
chuyen doi giua ten vung va dja chi IP. Khi so E.164 duoc ghi 
theo dang ten vung thi DNS co the thue hien chuyen doi tir so 
E.164 va dia chi IP cho djeh vu dien thoai IP. 

Nguyen tfic: tao mot mien phu el64.int va ghi lai s6 E.164 
duoi dang ten vung. Trong cau true so E.164, dau tien la ma 
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quoc gia (CC), sau do la ma nude cua thue bao bj ggi (NDC) rdi 
den so cua thue bao hi ggi (SN). Mat khac, cau true cua ten vung 
la: dau tien la vung mire thap, sau do la vung mire cao. Chinh vi 
vay ten vung cua so E.164 co cau true doi lap vai so E.164 ban 
dau va viet theo thir tu ngirge lai. 

Vi du: So E.164 la: “+ 1 555 123 4567’ 

So ten vung cua no la : “7.6.5.4.3.2.1.5.5.5.1.el 64.int”. 

Ung dung nguyen tac tren bang each sir dung phuomg thue 
vung phu tcp.int cho dich vu dien thoai IP. Nam 1998, Brown da 
de xuat cau true co so du lieu cua so E.164 cho phep anh xa 
trong cau true hinh cay. Trong cau true hinh cay cua mot ccr so 
du lieu, moi chu so cua so E.164 dong vai tro nhu mot diem nut. 
Co so du lieu nay dem lai nhieu lgi the trong viec trien khai cac 
dich vu trong tuomg lai. 

b) Khuyen nghi cua ETSI 

ETS1 da nghien cuu ve ung dung cua dien thoai IP va ten du 
an cua no la TIPHON. Nhung yeu cau doi vai loai hinh ket noi 
PC - dien thoai: 

- Thue bao bi ggi sir dung dien thoai da phai dang ki so 
E. 164 trong mang chuyen mach kenh. 

- Thue bao chu ggi sir dung may tinh thong qua Internet co 
the quay so E.164 de xac djnh thue bao bj ggi. So E.164 se dugc 
lam ro phan nao la dia chi cong, phan nao la dja chi cua dau cuoi 
hoac nguoi sir dung. 

- Viec chuyen doi tCr so E.164 thanh dang dja chi IP can 
phai dugc san sang, so E. 164 dugc sir dung de nhan ra dugc thue 
bao bj ggi va thiet lap ducmg noi tir PC den dien thoai. 
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Vi the so E.164 dugc quy djnh la thong tin dja chi dirge 
chuyen thong qua mang chuyen mach kenh va Internet. 

Ben canh do trong djeh vu dien thoai IP cung yeu cau nhan 
dang dirge thue hao chu ggi, nhan dang dugc loai cuoc ggi nhu 
nhumg cuoc goi cap cuu khan cap v.v... Vi vay, mang chuyen 
mach kenh cung yeu cau thue bao chu ggi phai dang ki so E.164 
vi chi co so E.164 moi co the dugc sir dung de nhan dang thue 
bao chu ggi trong mang. 

ETSI da dua ra 3 kieu cau true cua so E.164 nen sir dung 
trong djeh vu dien thoai IP. Do la: so djnh vi theo vung dja ly 
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quoc gia, so cho cac quoc gia khong chia viing dja ly va so djnh 
vi toan cau. 

3.5.3. Phirtmg phap chuyen doi so E.164 va dja chi IP 

3.5.3.1 Khuyen nghi cua IETF 

Nam 1998, Rosenberg va Schulzrinne da dira ra co che chuyen 
doi giCra so E.164 va dia chi IP trong truong hgp ket noi dien thoai 
- dien thoai va PC - dien thoai. Ho da dua ra cac dac tinh co ban 
cua cong ket noi cho dich vu dien thoai IP va de xuat cac may chu 
djnh vj. Moi cong ket noi dugc xac dinh beri 3 thong so: 

- Vung so E. 164 ma no co the cung cap dich vu. 

- So lugng djeh vu ma no co the cung cap dugc. 

- Kieu djeh vu ma no co the cung cap. 

Nhung dac diem nay dugc sir dung de may chu lira chgn 
cong ket n6i va thiet lap duimg truyen cho cuoc goi. 

Nam 1998, Agapi va mot so nguoi khac da dua ra co ciu 
chuydn doi dja chi vbi loai hinh ket noi may tinh - dien thoai va 
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may ti'nh - may tinh va dira ra 3 mo hinh kinh doanh khi sir dung 
phoi hop boat dong voi may chii djnh vj nhu sau: 

- ITSP (nha cung cap dich vu thoai Internet) trien khai va duy 
tri hoat dong cua tdt ca cac cong ket noi va may chii dinh vj. May 
chii dinh vj cua ITSP chju trach nhiem chuyen doi so E.164 thanh 
dja chi IP cua cong ket noi thich hop de thiet lap cuoc thoai. 

- Cac ITSP phoi hop voi nhau chia se cac cong ket noi v& 
thong tin dja chi cua cac cong ket noi do voi nhau. May chii dinh 
vi cua cac ITSP trao doi thong tin ket noi voi nhau. Cac may chii 
djnh vi thue hien chirc nang chuyen doi dia chi E.164 cua thue bao 
bi goi thanh dja chi IP cita cong ket noi dung chung trong mang, 
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xac djnh cong ket noi thich hop nhat de thiet lap cuoc thoai. 

- Tat ca cac ITSP co the chia se cong ket noi va thong tin dja 
chi cong ket noi trong mang cong cong. Tat ca cac may chii djnh 
vj trao doi thong tin ciia chung voi nhau va chia se cac thong tin 
chuyen doi giCra so E.164 cua thue bao bj goi va dja chi IP cua 
cong ket noi. 

- Nam 1998 Lee va Orsic da dua ra phuomg thue chuyen doi 
dja chi trong loai hinh ket noi dien thoai - may tinh. may tinh - 
may tinh. 0 hai truong hop nay, thue bao bj goi la may tinh tren 
Internet. Gia sir rang moi khach hang sir dung PC ket noi 
Internet co mot so E.164 va moi ket noi Internet nav co mot dja 
chi IP. Mo hinh chuyen doi nay gan giong vcri mo hinh do 
Rosenberg va Schulzrinne dua ra. 

3.5.3.2 Mo hinh phoi hop hoat dong trong chuyen doi dia chi 

Cac khuyen nghj cua Agapi va cac nha nghien cuu khac 
trong viec chuyen doi dja chi co the dugc mcr rong va ap dung 
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cho tat ca cac loai k6t n6i dien thoai IP. Sau day la 3 mo hinh 
tong quat: mang rieng, mang quan he mat thiet va mang lien ket 
mo. Sau do phan nay sc dua ra phiromg thue dinh tuyen tren ba 
mo hinh nay. 

* Mu hinh mang rieng 

Moi ITSP tir trien khai va duy tri hoat dong cua tat ca cac 
cong ket noi can thiet va cac may chu de cung cap dich vu dien 
thoai IP. ITSP liru trCr cac thong tin dia chi cong ket noi cua ho 
trong cac may chu cua ho. Neu cac ITSP khac thiet lap cuoc 
thoai IP thi no cung liru giu cac thong tin dia chi vao 6 nho trong 
may chu trng voi thue bao cua ho tham gia cuoc thoai de phuc vu 
cho cac lan ket noi sau. 


* Mo hinh nhorn quan he mat thiet 

Mot vai ITSP chia se cong ket noi khi lien ket. Moi ITSP 
trong lien ket liru tru thong tin dia chi cong ket noi trong may 
chu cua no. Ngoai ta, no con co the cung cap thong tin dia chi 
cua thue bao khi thiet lap dich vu. Chinh vi the cac ITSP co the 
chia se thong tin dia chi va do do can phai co mot chuan chung 
cho dir lieu dia chi trong cac lien ket. 


* Mo hinh lien ket mo 

Tdt ca cac ITSP chia se cong ket noi khi lien ket. Moi ITSP 
trong lien kCt liru trir thong tin dia chi cong trong may chu cua 
no. Ngoai ta. no con co the cung cap thong tin dia chi cua thue 
bao khi thiet lap dich vu. Cau true he thong du lieu mcr dugc yeu 
cAu dd chia se eac thong tin dja chi. 




130 


Cong nghe VoIP vu cdc giui phdp... 


ITSP cung cap djeh vu chuyen tiep theo cac thong tin dja 
chi chia se. Khi mot thue bao cua mang chuyen mach kenh bj 
goi thi may chu cua ITSP se chuyen doi so E.164 thanh dja chi 
11* cua cong ket noi phii hcrp nhat. K.hi mot thue bao may tinh ket 
noi Internet bj goi thi may chu se chuyen doi so E.164 thanh dia 
IP cua thue bao do. 

Moi ITSP co the lira chon mo hinh thich hop cho muc dich 
kinh doanh cua minh. Tuy nhien moi ITSP chi co the chgn mpt 
trong ba mo hinh. khong the chon 2 mo hinh hoac nhieu hem tai 
cung mot thai diem. Viec chuyen doi thong tin dia chi giua cac 
ITSP can phai ho trg lan nhau. 

0 mo hinh lien ket mang rieng, do tat ca cac hoat dong doi 
hoi chuyen doi dia chi deu do ITSP do tir thue hien nen ITSP co 
the sir dung nhimg giao thurc rieng cho viec chuyen doi. Tuy nhien 
trong mo hinh lien ket mang rieng co nhung han che ve cung cap 
dich vu do sir gioi han cua cac cong ket noi. Ben earth do, no 
khong cung cap dugc cac djeh vu chuyen tiep khi thue bao bj goi 
la may tinh sir dung Internet dang ky dich vu voi mot ITSP khac. 

0 mo hinh nhom quan he mat thiet, ITSP can sir dung giao 
thue thong thuong cho viec chuyen doi. Giao thue nay co the 
doc lap vdi cac lien ket. Do cac cong ket noi dugc chia se voi 
cac ITSP khac trong lien ket nen mo hinh nhom quan he mat 

f § * 

thiet se co it han che hem trong viec cung cap djeh vu so vdi mo 
hinh lien ket mang rieng. Tuy nhien giong mo hinh lien ket 
mang rieng. no khong cung cap dugc cac djeh vu chuyen tiep 
khi thue bao bj ggi la may tinh sir dung Internet dang ky djeh vu 
vdi cac ITSP khong nam trong lien ket. 
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Ben canh do, ddi vdi he thong lien k<h md, viec lien ket giua 
cac cong ket noi co the' khong gidi han cac djeh vu ma ITSP 
cung cap. Tuy nhien, ITSP can sir dung giao thirc chuan cho viec 
chuyen doi. 

* Djnh tuyen cho cac loai hinh djeh vu 

- Djnh tuyen trong ket noi dien thoai - dien thoai 

Trong loai hinh lien ket nay, thue bao chii goi lira chqn 
ITSP co the cung cap djeh vu chuyen giao cho ho. ITSP duoc 
chon se lira chon mot cong rieng de thiet lap dircmg dan tdi thue 
bao bi goi. 

Neu ITSP dirirc lira chon theo mot hinh lien ket mang rieng. 
no can lira chon cong. Neu so luong cong co the chia se cang 
nhieu thi kha nang lira chon cang cao. Khi do quang dudng truy 
nhap vao mang chuyen mach kenh se ngan han hoac ta se co 
mot vung cung cap djeh vu ldn han. Vai loai hinh lien ket theo 
he thong md co the se mang lai cho ITSP mot kha nang lira chon 
ldn nhSt cho edng rieng biet va mot khoang truy nhap ngan nhat 
trong mang chuyen mach kenh. 

- Dinh tuyen trong ket noi dien thoai - may tinh 

Trong loai hinh lien ket nay, ITSP cung cap viec thiet lap 
dich vu cho thue bao bj goi. Thue bao chu goi su dung dien thoai 
mang chuyen mach kenh co the khong biet thue bao bi goi sir 
dung may tinh tren Internet. Thue bao chu goi khong co y dinh 
sir dung djeh vu chuyen giao trong loai hinh djeh vu dien thoai 
IP. Khi do, thue bao chu goi chi bam so E.164 ciia thue bao bj 
goi. Do vay, trong cau true ciia so E.164 cua thue bao bj goi cin 
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phai co mot phan dac biet de bo phan dinh tuyen trong mang 
chuyen mach kenh co the nhan ra thue bao bj goi sir dung nity 
tinh tren Internet va truy cap vao cong cua ITSP. Ma nhan dang 
(IC) hoac mot vai chu so cua ma nuoc bi goi (NDC) co the sir 
dung nhu la mot phan cua so E. 164 cho vi£c thong bao djch vu 
dien thoai IP. Dieu nay se gay them su phirc tap trong he thong 
dinh tuyen trong mang chuyen mach kenh. 

- Djnh tuyen trong ket noi tir may tinh - dien thoai 

Trong loai hinh ket noi tir may tinh den dien thoai, ngucri 
goi lira chon ITSP co kha nang cung cap djch vu chuyen giao 
cho ho. ITSP cung cap djch vu chuyen giao cho thue bao chu goi 

' ■» ■» f m, f 

can lira chon cong thich hop de thiet lap duong dan den thue bao 
bi goi thong qua no. Cac phucmg thue khac nhau dua ra cac 
duong dan khac nhau. 

Neu ITSP dugc lira chon theo mot hinh lien ket mang rieng, 

' » t f 

no can lira chon cong. Neu so luong cong co the chia se cang 
nhieu thi kha nang lira chon cang cao. Khi do quang duong truy 
nhap vao mang chuyen mach kenh se ngan hon hoac ta se co 
mot vung cung cap djch vu Ion hon. Voi loai hinh lien ket theo 
he thong mo co the se mang lai cho ITSP mot kha nang lua chon 
Ion nhat cho cong rieng biet va mot khoang truy nhap ngan nhat 
trong mang chuyen mach kenh. 

- Dinh tuyen trong ket noi may tinh - may tinh 

Trong loai hinh ket noi may tinh - may tinh. thue bao chu 
goi lua chon ITSP co kha nang cung cap dich vu chuyen giao 
cho ho. Ben canh do, ITSP cung cap djch vu dau cuoi cho thue 
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bao bj ggi. I I SP dugc lua chon boi thue bao chu goi can tim ra 
dja chi IP cua thue bao bj goi thong qua so E.164 dugc bam boi 
thue bao chu goi. cAn phai luu y rAng ITSP dugc lua chon boi 
thue bao chu goi cAn phai khac voi ITSP cung cap djeh vu dau 
cuoi cho thue bao bj ggi. Vi the nhung gi xay ra voi viec djnh 
tuyen trong loai hinh ket noi giura may tinh voi may tinh cung 
gidng nhu trong loai hinh dien thoai voi may tinh khi thue bao 
chu goi co y djnh sir dung djeh vu chuyen giao cua djeh vu dien 
thoai IP. 

9 9 

Neu ITSP dugc lua chon boi thue bao chu ggi cung cap 
nhung dich vu dau cuoi cho thue bao bj ggi, ITSP co the khoi 
phuc lai dugc dja chi IP cua thue bao bj ggi tir co so du lieu cua 
no bat ke nto hinh lien ket cua ITSP. Vi the ITSP co the thiet lap 
duong dan tir thue bao chu ggi den thue bao bi ggi. 

Mat khac ITSP dugc lua chgn tir thue bao chu ggi khac voi 
ITSP cung cap thiet dich vu dau cuoi cho thue bao bj ggi. 

Voi ITSP hoat dong theo mo hinh lien ket mang rieng biet, 
ITSP co the cung cap dich vu chuyen giao cho thue bao chu ggi 
lai khong the truy nhap co so du lieu theo thong tin dia chi cua 
thue bao bi ggi da dugc luu tru va do do duong dan khong dugc 
thiet lap. 

Voi ITSP hoat dong theo mo hinh lien ket dong goi va 
nhung ITSP khac khong co cung moi lien ket, ITSP khong the 
truy nhap co so du lieu theo thong tin dja chi cua thue bao bj ggi 
da dugc luu tru va do do duong dan khong dugc thiet lap. 

Neu ca hai ITSP hoat dong theo mo hinh lien kAt dong goi 

9 9 9 

trong cung mot moi lien ket hoac neu ca hai ITSP hoat dong theo 
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mo hinh lien ket he thong mo, ITSP co the khoi phuc lai dugc 

dja chi IP cua thue bao hi goi tir co so du lieu da chia sc. 

» ’ # « * 
Giong nlur bieu hicn cua vice djnh tuyen trong ket noi di£n 

thoai - may tinh, khi mot thue bao chu goi co y djnh sir dung 

dich vu chuyen giao cua dien thoai IP, mot phan due biet trong 

so E.164 cua thue bao chu goi thong bao dich vu dien thoai IP 

khong dirge sir dung cho viec dinh tuyen trong trirong nay. 

3.5.4, Phtrong phap djnh tuyen giira PSTN va IP 

Khi thue hien mot cuoc goi ma thue bao chu goi va thue bao 
bj goi nam rieng re trong mang chuyen mach kenh va Internet, 
thue bao chu goi phai dua ra thong tin dja chi cua thue bao bi goi 
de he thong dinh tuyen trong mang chuyen mach kenh va mang 
Internet can cu vao do djnh tuyen cuoc goi. Co 3 each khac nhau 
de dinh tuyen cuoc thoai IP giua cac thue bao nam rieng re trong 
mang chuyen mach kenh va Internet. 

3.5.4.1 Cach thu nhat 

Them cac chuc nang mai cho mang chuyen mach kenh de 
xu ly cac thong tin dinh tuyen su dung trong mang Internet. Cac 
thong tin dja chi dugc sir dung tren Internet co the la dja chi IP, 
ten vung, dja chi e-mail v.v... Nhirng nguoi sir dung djeh vu dien 
thoai IP can dugc dang ki dja chi IP. Thue bao chu goi se chi 
djnh thue bao bj goi thong qua cac thong tin dja chi ciia thue bao 
bj gpi. Cau true cua no giong nhu cau true ten vung bang viec su 
dung cac chu so tir 0 - 9 va cac ki hieu # va *. Do do can phai 
dua ra cac quy uoc khi su dung nhung ki tu nay. Tuy nhien dieu 
nay co the khong kha thi do viec dua dja chi vao se rat phuc tap. 
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3.5.4.2 Cac/t thichai 

Them cac chuc nang mbi cho mang chuyen mach kenh de 
giao tiep vbi so E.164 tren Internet. Mbi thue bao sir dung dich 
vu dien thoai IP dugc dang ki so E.164. Moi chuc nang moi ra 
dbi can dua ra phcp chuyen doi tir so E.164 sang dia chi IP. Khi 
do nguoi sir dung chi dua vao so E. 164 va he thong coi do nhu la 
thong tin dia chi cua nguoi sir dung djch vu dien thoai IP. Tuy 
nhien do djch vu dien thoai IP sir dung chung so E.164 voi cac 
dich vu khac ncn dung luong nguoi sir dung djch vu dien thoai 
IP se bi gioi han. 

3.5.4.3 Cach thu ba 

Them cac each thue danh dia chi moi doc lap vbi he thong 
dja chi IP va so E.164. Mot he thong danh dia chi moi can dugc 
sir dung cho dich vu dien thoai IP. He thong nay can phai cai 
tien tu cac he thong danh dia chi cu va ap dung cho ca thue bao 
chu goi va thue bao bi ggi. 

Tuy nhien cung gibng nhu lie thong danh dia chi IP. dieu 
nay co th4 khong kha thi do vice dua dia chi vao se rat phuc tap. 
Vi vay tac gia quyet dinh lira chgn plurong thue tlur hai la 
phuong thue dang ki dia chi cho cac thue bao sir dung djch vu 
dien thoai IP. 

3.5.5. Khuyen nghi 

Giai phap phu hgp nhat doi vbi he thong danh so trong 
mang dien thoai qua Internet bao gbtn ba yeu to sau day: 

- Danh so E. 164 toan cau cho nguoi sir dung theo may tinh 
ddu cuoi tren Internet. 
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- Phuong phap he thong mo doi voi co che lap so do giua so 
E. 164 va cac dja chi IP3. 

- Yeu cau doi voi tro giup cho quay so mot giai doan khong 
qua ma truy nhap nha cung cap dich vu. 

Su ket hop giua cac you to nay dem lai dung luong danh so 
Ion cho nguoi sir dung tren Internet, cho phep sap xep de dang 
cac img dung di chuyen so va tranh trirong hirp duirng dan 
khong the thiet lap. 

Co quan co tham quyen nen quyet dinh each there va mire 
do ma dien thoai qua Internet duoc coi la dich vu dien thoai. Co 
quan co tham quyen can phai xem xet cac kliia canh sau day khi 
dua ra chinh sach: 

- He thong phan so E. 164 can phai thay doi de dong thiri 
phan cho nguoi sir dung tren Internet. 

- Can co quy tac phoi hgfp giua nha cung cap djeh vu VoIP 
(ITSP) va nha cung cap dich vu tren mang chuyen niach kenh 
cho dien thoai qua Internet. 

- Ung dung di chuyen so cho dien thoai qua Internet co the 
doi hoi viec cung co cac ITSP va nha cung cap djeh vu tren 
mang chuyen mach kenh. 

Co so du lieu cho dich vu dien thoai qua Internet duoc ehia 
thanh co sir du lieu hanh chinh gom thong tin phan dia chi va co 
so du lieu sir dung thoi gian thuc de djnh tuyen. I rong khi co sir 
du lieu hanh chinh can phai duoc quan ly duoi quyen phan thong 
tin dia chi, viec quan ly co so du lieu sir dung thoi gian thuc co 
the khong can phu thuoc vao quyen nay. I uy nhien, giao thirc 
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chuan mo la can thic't dc trao ddi dCr lieu lap s a do giira cac ca so 
du lieu su dung thai gian thuc vdi nhau. 

Vice plian so E. 164 cho ngirdi sir dung tren Internet duoe 
eoi la ddi hoi toi thicu doi voi nidi quan he qua lai giira niang 
chuyen maeh kenh va Internet. Nhurng lie thong dia chi khac vdi 
he thong E.164 co the duoe sir dung trong ket ndi may tinh den 
may tinh. lie thong plian dia chi phu hop khac cho ket ndi may 
tinh den may tinh can phai duoe nghien ciru them. 



Chi/dng IV 

CAC GIAO THlTC DIEU KHIEN 


4.1.GICTI THIEU 

So voi thoai truyen thong, thoai IP hoat dong trong mot mol 
trirong mai. hien da co mot so cac giao thurc lop img dung phat 
trien cho thoai Internet. Mot diem quan trong de co mot ha tang 
ca so goi dua tren tieu chuan la kha nang co cac lieu chuan mo 
cho cac icrp dieu khien cuoc goi. Nhirng chuan mo nay duac 

cung cap hori cac giao thuc nhu H.323, MGCP. SIP va cac giao 

# 

dien mo duoc phat trien rong khap qua co so ha tang dong goi. 
Mot trong cac cong vice cua giao thurc dieu khien cuoc goi la chi 
cho cac dong RTP bat dau 6 dau va ket thuc d dau. Giao thuc 
dieu khien cuoc goi hoan tat nhiem vu nay bang viec bien dich 
gifra cac dja chi IP \a cac so dien thoai. 

Hien nay chung ta chira the thay the hoan loan mang dien 
thoai chuven mach cong cong (PSTN) bang cong nghe \'olP boi 
con nhieu dieu phirc tap ben trong cac giao thurc mbi chay tren 
nen tang cua IP. Tuy nhien, gan day cac giao thuc cho bao hieu 
cuoc goi va di£u khien thiet bi dang duoc chuan hoa. chung ta 
dang g5n dat den mot moi trutmg co tinh lien ket hoat dong cao. 
Giao thurc dieu khien truyen thong (MGCP) hien nay da tro 
thanh tieu chuan chinh thuc, trong khi do cac cai tien duoc thua 
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nhan gan day trong phicn ban 4 cua H.323 da tao dieu kien thuan 
loi khi ket hop voi cac giao thuc khac de tao ra eac giai phap cho 
he thong truyen thoai hoan chinh va dac ti'nh ket noi ngang cap 
cho cac mang goi. Giao ihuc khdi tao phicn (SIP) dang dugc 
xem nhir giao thirc bao hicu chinh trong he thong chuyen mach 
mem (softswitch). llinh 4.i dirdri day la mo ta chong giao thuc 
sir dung cho VoIP. 



H'mh 4.1: Chong giao thuc VoIP 


Giao thuc H.323 phicn ban 1 va 2 hd trg 11.245 tren nen 
TCP. Q.931 tren nen TCP va RAS tren nen UDP. Cac phien ban 
3 va 4 cua H.323 ho trg them H.245 va Q.931 tren non UDP. 
Giao thuc SIP ho trg ca TCP va UDP. Trong mang NGN cac 
cuoc goi thoai deu la cac cuoc goi VoIP. Chinh vi the phan tiep 
theo se dd cap den cac giao thuc bao hieu trong mang VoIP mot 
each chi tiet hern. 
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4.2. BO GIAO THLrC H.323 

11.323 la chuan mb dirge ITU-T phut irien cho vice dieu 
khien cugc ggi ngang hang, dua tren ca sa cua H.320 va ISDN 
Q.931. 11.323 la mot can true chat che. phire tap \a phu hop vbi 
vice thuc thi eac dac tinh thoai truyen thong, l ieu chuan H.323 
thiol ke cho truyen audio, video va dir lieu qua mane IP bao gdm 
Internet. l ieu chuan H.323 bao gdm bao hieu va dieu khien cugc 
ggi. truyen va dieu khicn da phuemg tien va dieu khien bang 
thong cho hoi nghi diem - diem va da diem. Tieu chuan H.323 
bao gdm eac giao thuc dugc liet ke trong bang 4.1. 


Bang 4.1. Bo giao thuc H.323 


0|c di£m 

Giao thi>c 

Bao hipu cuoc gpi (Call Signalling) 

H 225 

Dieu khien phtrang tien (Media 
Control) 

H.245 

Bp codec am thanh (Audio Codecs) 

G 711. G 722. G 723 1. G 728, G 729 

Bo codec vi-de-6 (Video Codecs) 

H.261, H .263 

Chia se di> lipu (Data Sharing) 

T 120 

Jruykn tai phi/ang tien (Media 
Transport) 

RTP/RTCP 


Cac thanh phan co ban ciia he thong mang H.323 dugc mo 
ta trong hinh 4.2 dudi day. Bao gdm cac dau cudi. edng ket ndi. 
thiet bi dieu khien edng ndi (gatekeeper) va khoi dieu khien da 


diem (MCU). 
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14! 



4.2.1. Thiet hi dau cudi 

* 

1 f f -P 

Dau cuoi cung cap thong tin diem - diem va da diem vai 

s j t r l f 1 

cac dau cuoi khac. Dau cuoi T 1.323 gom cac khdi nhu dieu khien 
he thdng, khdi truyen tai phtrong lien, ma hoa audio va giao dien 
vai mang IP. Phan thiet hi tuy chon co the la ma hoa video va 
thiet bj truyen dtr lieu. 

4.2.2. Cong ket noi 

Cong ket ndi cung cap giao dien giira hai mang khac nhau. 
C6ng kdt ndi H.323 ket noi mang 11.323 vai mang khong phai 
H.323 nhu PSTN. Cong ket noi chuyen doi giua audio 
(am thanh). video va cac dinh dang truyen du lieu cung nhu cac 
giao thuc va he thdng thdng tin. Cong ket noi chi edn thiet khi 
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99 * • X • X 

phai kct noi vai mang phi H.323, do do khong can thiet khi ket 
noi giera hai thict hi dau cuoi H.323. 

4.2.3. Thiet b{ dieu khien cong noi 

9 \ % % 9 

Thiet bj dieu khien cong noi la tuy chon, co the sir dung 
hoac khong. Thiet bj dieu khien cong noi cung cap cac djeh vy 
treroc khi dien ra cuoc goi va djeh vu dieu khien cuoc goi cho 
cac diem cuoi H.323. Tuy nhien, neu thiet bj dieu khien cong noi 
co mat trong mang no sc co nhiem vu: bien dich dja chi, dieu 
khien chap nhan, dieu khien bang thong va quan ly vung. 

9 y % % 9 

Cac chirc nang tuy chon cua thiet bj dieu khien cong noi bao 
gom: bao hieu dieu khien cuoc goi, xac thuc cuoc goi, quan ly 
bang thong, quan ly cuoc goi. 


4.2.4. Khoi dieu khien da diem (MCU) 

Khoi dieu khien da diem la diem cuoi (endpoint) ho trp hpi 
nghi giura 3 thanh vien hoac nhieu hon. MCU dien hinh bao gom 
bo dieu khien da diem (MC) va mot hoac nhieu bo xir ly da diem 
(MP). MC xir ly dieu khien va bao hieu de ho tra hoi nghj trong 
khi MP nhan dur lieu audio, video va luong dir lieu, xir ly va 
phan bo chung den cac diem cuoi thanh vien trong hoi nghi 
da diem. 


Bo giao there H.323 bao gom nhieu giao there. Bo giao there 
ho trg chap nhan cuoc goi, thiet lap, trang thai, giai phong. luong 
pheremg tien va cac ban tin trong he thong H.323. Cac giao there 
derge ho trg ca co che truyen dera ra goi tin cay va khong tin cay 
qua mang IP nher minh hoa trong hinh 4.3. 
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Truyen tai TCP tin cay 


Truyen tai UDP khdng tin c5y 


H 245 

H 225 

Do Ii6u audio/video 

Di6u 
khien 
cuoc goi 

RAS 

RTP 

RTCP 

TCP 

UDP 

IP 

Lap vat ly v£ lien ket dO li$u 


Hlnh 4.3: Cdc lap cua bo giao thirc H.323 

Bo giao thuc H.323 bao gom ba vung dieu khien: 

- Bao hieu dang ky, thua nhan va trang thai (RAS): Bao 
hieu RAS cung cap dieu khien truac cuoc goi trong mang thiet 
bi dieu khien cong noi H.323. 

- Bao hieu dieu khien cuoc goi (H.225): dua tren khuyen 
nghi H.225 cua ITU-T ma no chi ra viec sir dung cac ban tin ban 
hieu Q.931. Kenh dieu khien cuoc goi tin cay TCP dugc tao ra 
tren mang IP voi ma cong la 1720. 

- Dieu khien va truyen tai thong tin Media (H.245 va 
RTP/RTCP): H.245 xir ly cac ban tin dieu khien tir dau den cuoi 
giua cac diem cuoi H.323. Thu tuc giao thirc H.245 thiet lap 
kenh cho truvdn audio, video dir lieu va thong tin kenh dieu 
khi£n. Truyt'n da phirtmg lien trong H.323 dirge cung cap boi 
RTP va RTCP. 

4.2.5. Trinh tir thiet lap cuoc goi 

Ndu xem xet mot each chi tiet thi cuoc goi giira hai dau cuoi 
H.323 dugc thilt lap nhu hinh 4.4 diroi day. 
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g 


Dau cuoi A 



Thiel bi di£u khien cong noi 

1 ARQ —- 

2. ACF - 


Oau cudi B 


3 S 


ETUP- 


4. Call Proceeding 


5 ARQ 
6. ACF 


7 Alerting 
8. Connect 


H 245 Messages 

I 

RTP Media Path 


-RAS messages 

-Call Signaling Messages 


Htnh 4.4: Thief lap cudc goi H.323 

- Truoc het ca 2 phai da dirge dang ky tai thiet bi dieu khien 
com* noi 

- Dan cuoi A gui yeu cau tai thiet hi dieu khien cong noi de 
nghi thiet lap cuoc goi 

- Thiet bi dieu khien cong noi gui cho dau cuoi A thong tin 
can thiet ve dau cuoi B 
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- Dau cuoi A gui ban tin SETUP lai dau cuoi B 


- Dau cuoi B tra lai bang ban tin Call Proceeding va dong 
lhai lien lac vdi thiet bi dieu khien cong noi de xac nhan quyen 
thiet lap cuoc goi 

k ■ * j 

- Dau cuoi B gtri ban tin canh bao va ket noi (Alerting and 
Connect) 

- Hai dau cuoi trao doi mot so ban tin H.245 de xac djnh 

\ * f ^ # 

chu/td, kha nang xir ly cua dau cuoi va thiet lap ke noi R I P. 


Day la trirong hap cuoc goi diem-diem dan gian nhat, khi 

» t * 

ma bao hieu cuoc goi khong duac djnh tuyen tdi thiet bi dieu 
khien cong noi. H.323 ho tra nhieu kich ban thiet lap cuoc goi 
phtrc lap khac. 


H.323 la he thong ghep lai dirac xay dung tu cac thiet bi tap 
trung thong minh nhu: thiet bi dieu khien cong noi. MCU, cong 
ket noi va diem cuoi. Mac du chuan H.323 trong phien ban gan 
day nhat co phan hoan thien hem song van de van nay sinh. nhu 
thdi gian thiet lap cuoc goi dai, qua nhieu chuc nang thiet bi dieu 
khidn c6ng n6i phai thuc hien va kha nang ma rong khi sir dung 
kiSu bao hieu cuoc goi djnh tuyen qua thiet bi dieu khien cong 


ndi (GKRCS). 

Khi edn su dung edng kdt noi dung luang Ian de ket noi 
mang PSTN, nguoi ta se su dung giao thuc dieu khien cong dan 
gian (SGCP: Simple Gateway Control Protocol) va Giao thuc 
didu khiSn cbng phuemg tien (MGCP: Media Gateway Control 
Protocol) de thay the giao thuc cho cong ket noi H.323. Cac he 
thdng didu khi£n cuoc goi nay co ve hieu qua han. dap ung nhu 
cdu cua cac nha cung cap co Ian. 
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Cong nghe VoIP va ak m giai phap... 


Cung vay, giao thuc khori tao phien SIP (Session Initiation 
Protocol) co the giai quyet mot so ton tai ciia H.323 va no kha 
nang sc thay the H.323. 

4.3. GIAO THUG KHCH TAO PHIEN (SIP) 

SIP la giao thuc dieu khicn bao hicu thuoc lop ung dung, 
dupe phat trien nhu la mot chuan mo RFC 2543 cua IETF. Khac 
voi H.323, no dua tren nguon goc Web (HTTP) va co thiet ke kieu 
mo-dun, don gian va do dang mo rong voi cac img dung thoai SIP. 
SIP la mot giao thuc bao hieu de thiet lap, duy tri va ket thuc cac 
phien da phuemg tien nhu: thoai IP, hoi nghi va cac ung dung 
tuong tu khac lien quan den viec truyen thong tin da phuemg tign. 

Uu diem chinh cua SIP so voi cac giao thuc bao hipu khac 
la cung cap mot su mem deo. No dupe thiet ke nhanh va dun 
gian. Giao thuc SIP cung cap cac chuc n£»ng sau: 

- Dinh vi nguoi dung thong qua dia chi tuong tu nhu email. 

- Nang luc nguoi dung; cac thain so phien co the thuemg 
lupng giua hai phia. 

- Lpi ich ngucri dung: Xac djnh dua tren kieu ben bj gpi 
muon tien hanh truyen thong. 

Giao thuc SIP bao gom hai thanh phan: dai ly tram cua 
nguoi su dung (user agent) va may chu mang (network server). 
User agent la mot ung dung ket cudi he thong ma no bao gom ca 
user agent client (UAC) khdi tao cube gpi va user agent server 
(UAS) no se tra ldi cube gpi. Kien true cua SIP cho phep thong 
tin ngang cap su dung giao thurc may khach/ma> chu. 

Network servers bao gom bon kieu la: Proxy server (may 
chu uy quyen). Location serve-' (may chu eye bp/. Redirect 
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server (may chu chuyen tiep)' va Register server (may chu 
dang ky). 

ITU-T khong phai la to chuc ticu chuan duy nhat dua ra ke 
hoach thiet lap ket noi thoai IP va dong goi audio. Hem hdn bat 
ky mot to chuc quan ly cac chuan muc Internet, IETF cung co 
nhung yeu cau cua rieng minh doi voi nhung he thong VoIP va 
dirge goi la "Giao thuc dieu khien phien" - SIP. 

Nhung nguoi de xuat SIP cho rang H.323 dang xuat hien 
trong bao hieu ATM va ISDN, la khong thich hop cho dieu 
khien he thong VoIP noi chung va trong thoai Internet noi rieng. 
Yeu cau nay khang djnh la H.323 von dT rat phuc tap, ho tro cac 
chirc nang phan Ion la khong can thiet cho thoai IP do do doi hoi 
chi phi cao va khong hieu qua. Vi du H.323 xac djnh 3 phuong 
phap khac nhau de phoi hop hoat dong giua H.225 va H.245, voi 
cac ket noi khac nhau, H.245 ngang qua ket noi H.225 va tien 
hanh phuong phap "k4t n6i nhanh" cua 2 giao thuc tich hop. 
Mac du hau het cac kha nang thuc hien chi ho tro cho cac ket noi 
nhanh, tinh tuong thich H.323 lien quan den yeu cau ho trg cua 
ca 3 phuong phap. 

D6ng thoi, nhung nguoi ung ho SIP cung cho rang H.323 
khong co kha nang md rong yeu cau doi voi giao thuc bao hieu 
cho cong nghe chang han nhu VoIP, la nhung cong nghe chac 
chin se phat triin va ho tro cac dich vu va dac tinh mdi. Kinh 
nghiem trong su dung cac giao thuc Internet mail (SMTP) da 
cung cap rit nhieu triet ly phat trien SIP, trong do tap trung vao 
kha nang thich ung cua bao hieu trong tuong lai. 
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Cong nghe VoIP va cac gun phdp 


SIP dua tren y tucmg va cau true ciia HTTP (Hypertext 
Transfer Protocol), giao thirc trao doi thong tin cua World Wide 
Web. No dupe dinh nghla nhu mot giao thuc Client-Server, 
trong do cac yeu cau dugc ben ggi (client) dua ra va ben bj gpi 
(server) tra Idi. SIP sir dung mot so kieu ban tin va cac trudng 
mao dau cua HTTP, xac dinh npi dung luong thong tin theo mao 
dau thuc the (mo ta noi dung - kieu loai) va cho phep xac nhan 
cac phuong phap sir dung giong nhau dugc sir dung tren Web. 

SIP djnh nghia cac ban tin INVITE va ACK giong nhu ban 
tin Setup va Connect trong H.225, trong do ca hai deu dinh nghla 
qua trinh mo 1 kenh dang tin cay ma thong qua do cuoc gpi c6 
the di qua. Tuy nhien khac vai H.225, do tin cay cua kenh nay 
khong phu thuoc vao TCP. Cac nha de xuat SIP kien nghj ring 
viec tich hop do tin cay vao lap ung dung nay cho phep ket hgp 
mot each chat che cac gia tri dieu chinh de img dung, co the toi 
uu hoa VoIP hon la phu thuoc vao nhung gia tri "muc dich 
chung chung" cua TCP. 

Cuoi ciing. SIP dua vao giao thirc mo ta phien (SDP). mot 
tieu chuan khac ciia IETF, de thuc hien su sap xep tucmg tu theo 
ca cau chuyen doi dung luong ciia H.245. SDP duoc dung de 
nhan dang ma tong dai trong nhung cuoc gpi sir dung mot mo ta 
nguyen ban don. SDP cung dupe sir dung de chu\en cac phan tir 
thong tin ciia giao thirc bao hieu thcri gian thuc RTSP de sap xep 
cac tham so hoi nghi da diem va djnh nghia khuon dang chung 
cho nhieu loai thong tin khi dupe chuyen trong SIP. 

Cuoc tranh luan lieu chuan H.323/H.225 hay SIP phu hop 
cho thoai Internet hay khong thi chi mang tinh chat hpc thuat. Ca 
hai each deu co nhung thuan lpi va bat Ipi. Trong khi H.323 co 
thuan lpi rat Ion trong thi truemg (da xuat hien truoc SIP) thi SIP 
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co lai the cua IETF la mot trong so cac to chuc tieu chuan hoat 
dong tich cue. Vcri muc dich nghien cun cac giao thuc va giai 
phap cho van de VoIP, tot nhat la luu y den ca H.323 va SIP. 

Theo djnh nghTa cua IETF, SIP la “giao thuc bao hieu lop 
ting dung mo la viec khiii tao, thay ddi va huy cac phien ket noi 
tuong tac da phuong tien giua nhung ngucri sir dung* 1 . SIP co the 
sir dung cho rat nhieu djeh vu khac nhau trong mang IP nhu dich 
vu thoai, hoi nghj thoai. email, day hoc tu xa, quang ba (MPEG, 
MP3...), truy nhap HTML. XML, hoi nghi truyen hinh... 


4.3.1. Phan mem chuyen mach cuoc ggi SIP 

Phan mem chuyen cuoc goi SIP co cau true nhu sau: 

Cac thanh phan cua SIP 


af 


i gg-g a 1 

i 

? Q SE 

ICX'f O QOQ 
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IS^P 
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May chu May chu chuyen May chu 



May chu 
uy quyen 


May chu 
uy quydr 


Hinh 4,5: Can true SIP 
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Cong nghe VoIP va cac gidi phdp 


Trong hinh tren, dai ly ngudri dung (User Agent) la thict bi 
dSu cuoi trong mang SIP. c6 thd la mpt may dien thoai SIP. c6 
the la may tinh chay phan mem dau cuoi SIP. 

May chu uy quyen (Proxy Server) la phan mem trung gian 
hoat dong vira nhu may chu va vira nhu may tram de thuc hi?n 

% % 9 9 % 

cac yeu cau thay m5t cac dau cuoi khac. Tat ca cac yeu cau dinjrc 
xCr ly tai cho bai may chu uy quyen neu co the, ho$c duqc 
chuyen cho cac may chu khac. Trong truong hgrp may chu uy 
quyen khong true tiep dap ung cac yeu cau nay thi may chu uy 
quyen se thuc hien khau chuyen doi hoac dich sang khuon dang 
thich hop truac khi chuyen di. 

May chu djnh vi (Location Server) la phan mem dinh vj thue 
bao, cung cap thong tin ve nhung vj tri co the cua phia bi g<?i cho 
cac phan mem may chu uy quyen va may chu chuyen doi dia chi. 

May chu chuyen doi dia chi (Redirect Server) la phan mem 
nhan yeu cau SIP va chuyen doi dja chi SIP sang mot so dja chi 
khac va giri lai cho dau cuoi. Khong giong nhu may chu uy 
quyen, may chu chuyen doi dja chi khong bao gib hoat dong nhu 
mot dau cuoi, tuc la khong gui di bat cu yeu cau nao. May chu 
chuyen doi dja chi (Redirect Server) cung khong nhan ho2c huy 
cuoc goi. 

May chu dang ky (Registrar Server) la phan mem nhan cac 
yeu cau dang ky. Trong nhieu truong hop may chu d£ng ky dam 
nhiem luon mot so chuc nang rn ninh nhu xac nhan nguoi sir 
dung. Thong thuemg may chu dting ky dupe cai dat cung voi 
may chu uy quyen va may chu hay dja chi hodc cung cap djeh 
vu djnh vi thue bao. Moi Ian di u cuoi dupe bat len (thi du may 
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dicn thoai hoac phan mcm SIP) thi dau cuoi lai dang ky veri may 
chu. Ncu dau cuoi can thong bao cho may chu ve dia diem cua 


minh thi ban tin REGISTER cung dupe gui di. Noi chung cac 
dau cuoi deu thurc hien vice dang ky lai m^t each dinh ky. 


4.3.2. Cac ban tin SIP, mao dau va danh so 

Dudi day la cac ban tin cua SIP: 

- INVITE: Dal dau thiet lap cuoc goi bang each giri ban tin 

i / 

mai dau cuoi khac tham gia. 

- ACK: Ban tin nay khang dinh may tram da nhan dupe ban 
tin tra lai ban tin INVITE. 

- BYE: Bat dau ket thuc cuoc got 

- CANCEL: Huy yeu cau dang nam trong hang dpi 

- REGISTER: Dau cuoi SIP su dung ban tin nay de dang ky 
vai may chii dang ky. 

- OPTIONS: Su dung de xac dinh nang lire cua may chu. 

- INFO: Su dung de tai cac thong tin nhu am bao DTMF. 

Giao thuc SIP co nhieu didm trung hpp veri giao thuc HTTP. 
Cac ban tin tra loi cac ban tin SIP neu tren gom co: 

- Ixx - Cac ban tin chung 

- 2xx - Thanh cong 

- 3xx - Chuyen dia chi 

- 4xx -- Yeu cAu khong dupe dap ung 

- 5xx - Su c6 cua may chu 

- 6xx - Su co loan mang. 




152 


Cong ngh{ VoIP vd cue giui phap... 


Cac ban tin SIP deu co khuon dang text, tuong tu nhu 
HTTP. Mao dau cua ban tin SIP cung tuomg tu nhu HTTP vi 
SIP cung ho trg MIME (mot so chuan ve email). Sau day la thi 
du ve mao dau cua ban tin SIP: 


SIP I leader 


INVITE sip:5120@192.168.36.180 SIP/2.0 
Via: SIP/2.0/UDP 192.168.6.21:5060 
From: sip:5121 @ 192.168.6.21 
To: <sip:5120@192.168.36.180> 

Call-ID: c2943000-e0563-2a 1 ce-2e323931 @ 192.168.6.21 
CSeq: 100 INVITE 
Expires: 180 

User-Agent: Cisco IP Phone/ Rev. 1/ SIP enabled 
Accept: application/sdp 
Contact: sip:5121@ 192.168.6.21:5060 
Content-Type: application/sdp 

Cac dau cuoi SIP dugc danh so tuorng tu nhu dja chi email, 
thi du nhu ptit@vnpt.com.vn. 

4.3.3. Thiet lap va huy cugc ggi SIP 

Trong mang SIP qua trinh thiet lap va huy mpt phien ket noi 
thucrng gom co 6 buac nhu sau: 
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SR 


si 


if 


Dai ly ngvdi 
sCf dung 


Thiet lap 
cupc goi 


Duong 

phUOng 

tien 

Huy 

cupc goi 


May chu 
uy quyen 


INVITE 


180 (rung 
chuong) 

- 200 (OK) ■ 


May chu 
djnh vj/dang ky 


INVITE 

302 


(Dich chuyen 
tam thcJi) 

— ACK - 


May chu 
uy quyen 



INVITE 


■ INVITE 
302 


(Djch chuyen 
tam thoi) 

— ACK - 


-ACK- 


' BYE ■ 


— 200 (OK) 


180 (rung chuong) 

I 

-200 (OK) — 

I 

-— ACK —- 


RTP MEDIA PATH 

I 

-BYE- 

I 


200 (OK) 


Dai ly 
ngUdi sif 
dung 


— INVITE 


180 (rung 
chuong) 

- 200 (OK) — 


-ACK- 


-BYE- 


200 (OK) 


H'mh 4.6: Thiel lap va huy cupc goi SIP 


1. Dang ky, khcri tao va dinh vj dau cuoi 

2. Xac dinh phuong tien cua cuoc goi, tuc la mo ta phien ma 
dau cuoi dupe moi tham du 

3. Xac dinh mong muon cua dau cuoi bi goi, tra ioi hay 
khong. Phia bj goi phai gui ban tin xac nhan chap thuan cuoc goi 
hoac tir choi 
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Cong ngh? VoIP va cue giui phup .. 


4. Thict lap cuoc gpi 

5. Thay doi hay dieu khien cuoc gpi (thi du nhu chuyen 
cuoc gpi) 

6. I liiy cuoc gpi. 

Qua trinh thict lap va huy cuoc goi SIP co ban dupe mo ta 
trong hinh 4.6 sau. 

4.3.4. Tinh nang cua SIP 

Giao there SIP dupe thict ke voi nhung ticu chi sau: 

- l ich hop voi cac giao thuc da co cua IETF 

- Dim gian va co kha nang mo rong 

- 116 tro toi da su di dong cua dau cuoi 

- Dc dang tao tinh nang mai cho dich vu. 

a) Tich hap voi cac giao tfnrc da co cua IETF 

Cac giao thuc khac cua I G I F co the sir dung dc xay dimg 
nhfrng img dung SIP. SIP co the hoat dong cung voi nhicu giao 
there nhu: 

- RSVP (Resource Reservation Protocol): Giao thuc danh 
truoc tai nguyen mang 

- RFP (Real-time transport Protocol): Giao there truyen tai 
thoi gian thuc 

- RTSP (Real Time Streaming Protocol): Giao thuc tao 
luong thoi gian thuc 

- SAP (Session Advertisement Protocol): Giao thuc thong 
bao trong phicn ket noi 
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* SDP (Session Description Protocol): Giao thue mo ta 
phien ket noi da phirong tien 

- MIME (Multipurpose Internet Mail Extension - V16 rpng 
thir tin Internet da muc dich): Giao thirc thir dien tir 

- HTTP (Hypertext Transfer Protocol): Giao thirc truyen 
sieu van ban 

- COPS (Common Open Policy Service); Dich vu chinh 
sach mo chung. 

- OSP (Open Settlement Protocol): Giao thirc thoa thuan mo 

h) Dan gidn vd co kha ndng mo rung 

SIP co rat it ban tin. khong co cac chirc nang thira nhirng 
SIP co the sir dung de thiet lap nhirng phien ket noi phirc tap nlur 
hoi nghi... Don gian, gon nhe, dira tren khuon dang van ban. SIP 
la giao thirc ra doi sau va da khac phuc dirge diem you ciia nhieu 
giao thirc truirc day. 

Cac phan mem ciia may chit uy quyen, may chu dang ky. 
may chu chuyen doi dia chi. may chu dinh vi... co the chav tren 
cac may chu khac nhau va viec cai dat them may chu hoan loan 
khong anh huemg den cac may chu da co. Chinh vi the he thong 
chuy&n mach SIP co the de dang nang cap. 

c) Ho tra toi da sir di dong cua dan endi 

Do co may chu uy quyen. may chii dang ky va may chu 
chuyen dbi dia chi he thong luon nam dugc dia diem chinh xac 
cua thue bao. Thi du thue bao vori dia chi ptit@vnpt.com.vn co ih6 
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Cong nghe VoIP vd die giai phdp 


nhan dirgrc cuoc goi thoai hay thong diep d bat cu dja diem nao 
qua bat cu dau cuoi nao nhu may tinh de ban, may xach tay. dii*n 
thoai SIP... Vdi SIP rat nhieu dich vu di dong mdi dupe ho trp. 

d) De dang too tinh nang mdi cho dich vu va dich vu mdi 

La giao thuc khdi tao phien trong mang chuyen mach goi 
SIP cho phep tao ra nhung tinh nang mdi hay dich vu mdi mot 
each nhanh chong. Ngon ngu xu ly cupc goi (Call Processing 
Language) va Giao dien cong ket noi chung (Common Gateway 
Interface) la mot so cong cu de thuc hien dieu nay. SIP ho trp 
cac dich vu thoai nhu chd cuoc goi, chuyen tiep cuoc gpi, khoa 
cuoc goi... (call waiting, call forwarding, call blocking...), ho trp 
thong diep thong nhat... 

4.3.5. So sanh H.323 va SIP 

Giua H.323 va SIP co nhieu diem tuerng dong. Ca hai dcu 
cho phep dieu khien, thiet lap va huy cuoc goi. Ca H.323 va SIP 
deu ho trp tat ca cac dich vu can thiet, tuy nhien co mot so diem 
khac biet giua hai chuan nay. Do la: 

- H.323 ho trp hoi nghi da phuomg tien rat phuc tap. Hoi 
nghi H.323 ve nguyen tac co the cho phep cac thanh vien su 
dung nhung dich vu nhu bang thong bao, trao doi d£r lieu, ho5c 
hoi nghi video. 

- SIP ho trp SIP-CGI (SIP - Common Gateway Interface). 

- SIP ho trp dieu khien cuoc goi tu mot dau cuoi thu 3. Hien 
nay H.323 dang dupe nang cap de ho trp chuc n3ng nay. 
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Bang 4.2: So sanh H.323 va SIP 
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Cong nghe VoIP va cue gnu phup... 


Chit loong djeh vu 

Sir dung ebe giao thirc 
khac nhir RSVP. OPS, 
OSP de dam bao chat 
loong d|Ch vu 

Thibt bi dieu khien 
c6ng not dteu khien 
bang thbng H 323 
khuybn nghi dung 
RSVP d£ liru trCr tai 
nguybn mang 

Bao mat 
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4.4. GIAO THUt MGCP 

Giao thuc dieu khien cong noi phiromg tien (MGCP) !a giao 
thuc dung dc dieu khien cac cong noi thoai lir cac ihiet hi dieu 
khien cuoc goi. Giao thuc nay la chuc n5ng cua bo dieu khien 
cong noi phiromg tien (MGC) hoac dai ly cuoc goi (CA). 



MGCP 


MGCP 


Cong noi 
phuang tien (MG) 





Cong noi 
phiidng tien (MG) 


Hinh 4. ?: Cong kit noi phiromg tien va bo clieu khien cong noi 

phiromg tien 


Quan he giira MG \a MGC (hay CA) dirge mo ta tren 
hinh 4.7. MGC there hien bao hieu cuoc goi, dieu khien MG. 
MGC va MG trao ddi lenh veri nhau thong qua MGCP. 

4.4.1. Thiet lap cuoc g<?i 

I linh 4.8 mo ta \ iee thiet lap va giai phong cuoc goi MGCP 
thone thuong giua 2 thue bao PSTN ket noi veri cac tong dai sir 
dung CCS7 de bao hieu. 
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- Thue bao PSTN ben A (chu goi) nhac may, quay so roi gui 
cac chtr so dia chi thue bao bj goi nay tai tong dai (ben chu goi - 
ben A). 

- Tong dai ben A sau khi nhan xong dia chi thue bao bj goi 
(ben B), tao ra ban tin ISUP IAM (Initial Address Message) de 
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gui bao hicu cho cong noi phuang tien/thiet bi dieu khien cong 
noi phuang ti$n (MG/MGC) de chi'nh thuc dat van de ket noi voi 
thue bao bi goi (1) 


- MGC gin cho MG ben A ban tin MGCP CRCX - 
“Createconnection” (2) 

- MG ben A tra lai b&ng ban Resp - “Response” (3) 

- MGC gui cho tong dai ben B (bi goi) ban tin ISUP IAM (4) 

- MGC gui tiep ban tin MGCP CRCX cho MG ben B (5) 

- MG ben B tra lai bang ban tin Resp (6) 


- MGC gui cho MG ben A ban tin MGCP MDCX (7) 

- MG ben A tra lai bang ban Resp (8) 

- MGC gui cho MG ben B ban tin ISUP COT (Continuity 
message) de bao cao ket qua kiem tra tinh lien tuc (dugc yeu cau 
trong ban tin 1AM) tren mot mach (kenh B dugc chon) (9) 

- Tong dai ben B gui cho MGC ban tin ISUP ACM (hoan 
tat viec nhan dia chi) dong thai rung chuong cho thue bao B (10) 

- MGC chuyen cho tong dai ben A ban tin ISUP ACM nay (11) 

- Sau khi thue bao B nhac may, tong dai ben B giri cho 
MGC ban tin ISUP ANM (ANswer Message) thong bao viec 
nhac may nay (12) 

- Ban tin ANM nay lai dugc MGC chuyen cho tong dai ben 
A va hai ben thue bao A va B co the bat dau dam thoai (13). 

Duai day la thu tuc giai phong ket noi MGCP giua 2 thue 
bao A va B khi mot trong hai ben gia su ben B dat may 

- T<3ng dai ben B gui ban tin ISUP REL cho MGC yeu cau 
giai phong ket noi (l) 

- MGC sau do gui ban tin ISUP REL nay cho tong dai ben A (2) 
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- MGC gLri ban tin MGCP DLCX u Deleteconnection”cho 
MG ben 13 de thong bao yeu cau MG gi£i phong ket noi (3) 

- MG ben 13 giri tra lai ban tin MGCP Resp (4) 

- MGC cung dong thai gui ban tin MGCP DLCX cho MG 
ben A de thong bao yeu cau MG giai phong ket noi (5) 


- MG ben A cung giri tra lai ban tin MGCP Resp (6) 

- Tong dai ben A giri cho MGC ban tin I SUP RLC thong 
bao hoan tat viec giai phong ket noi (7) 


- MGC sau do cung giri cho tong dai ben B ban tin ISUP RLC 
thong bao hoan tat viec giai phong ket noi. Ket n6i k4t thuc (8). 


4.4.2. Cac l?nh MGCP 

Giao thirc MGCP co 2 nhom lenh nhu sau: 

a) Lenh MGC 

- EndpointC on figuration 

- NotificationRequest 

- CreateConnection 

- ModifyConnection 

- DeleteConnection 

- AuditEndpoint 

- AuditConnection 

- DeleteConnection 

- RestartlnProgress 

1 c 

b) Lenh cong noi 

- DeleteConnection 

- RestartlnProgress 
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4.4.3. So sanh giira MGCP, SIP va H.323 

MGCP khac voi SIP va H.323 a mot so diem nhir sau: 

- MGCP la giao thuc kieu chu/to, trong khi SIP va H.323 la 
ngang hang (pecr-to-peer). 

- MGCP duoc sur dung giura MG va MGC. 

MGCP ra dcri nham tach biet cac churc nang bao hieu va 
chirc nang thiet lap duong truyen. MGC (hay CA, chuyen mrch 
mem...) sau khi nhan duoc yeu cau thiet lap cuoc gpi SIP hoac 
H.323 se dung giao thurc MGCP de dieu khien cong ket noi thiet 
lap phien ket noi giira 2 dau cuoi. 

Trong hinh 4.9 ta thay chuc nang bao hieu da duoc tach biet 
va do MGC dam nhiem. Chung ta xem xet viec thiet lap cuoc 
goi trong hai truong hop trong hinh 4.10 duoi day. 

Cong ket noi H 323 


Dai ly cuoc gpi 

Bo dieu khien cong 
ket noi phifdng tien 



H.323 



Cong ket noi 


H.323 


MGCP 




k_ J 


Phuong tien 
RTP/RTCP 


Cong ket noi 
phi/ong tien 


Hinh 4.9: Cong ket noi H.323 va MGC+MG 
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5 RTP/ 
RTCP 


Cong ket noi 
H 323 



Cdng k&t n6i 
H.323 


Thoai 
tuong ttf 


Thoai 
toong tif 



H'inh 4.10: Bao hieu thiet lap cupc goi trong hai mang H 323 

va MGCP 


Tren co so MGCP mot so giao thuc moi dirge phat trien, do la 

- MEGACO do IETF phat tridn 

- H.248 do ITU phat tri£n. 

Cac giao thirc nay deu la giao thurc dieu khien cong noi 
phircmg ticn (Media Gateway). 
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Bang 4.3: So sdnh H.323 va MGCP 


H.323 

MGCP 

1. ThuS bao nhac may va quay so 

2 Cong ket noi phSn tich djnh tuyen 
cuoc goi 

3 Hai cong ket noi trao doi thong tin 

4 Cong ket noi b| goi dA chuong 6 so 
may bi gqi 

5. Hat cong ket noi thiet lap phien ket noi 
RTP/RTCP 

1. ThuS bao nhac mdy va quay so 

2. Cong ket n6i thong bao cho 
MGC 

3. MGC phan tich so, djnh tuyen vS 
gui l$nh cho cAng ket nAt bj goi de 
do chuong 6 so m£y bj gpi 

4. MGC gt>i lenh cho 2 cAng ket 
noi de thiet lap phien kAt noi 
RTP/RTCP 


4.5. GIAO THlTC MEGACO/H.248 

Giao thuc MEGACO/H248 dira tren mo hinh chu/to va la 
chuan quoc te cho viec dieu khien cong ket noi trong mang phan 
tan va la chuan mo dugc phat trien ket hop giua IETF va ITU. 
MEGACO/H.248 tuy con dom gian nhung hieu qua va rat linh 
hoal trong viec mo rong, cho phep xay dung phan chi a cac chuc 
nilng cong ket noi ben duoi lop dieu khien cuoc goi (nhu SIP, 
H.323...). No rdt linh hoat cho viec phat trien phan Ion cac dich 
vu voi cac yeu cau chat luong. gia ca khac nhau cung nhu ho trg 
va phat trien cac mang san co. 

Giao thuc MEGACO phat trien tu giao thuc dieu khien 
c6ng da phucmg tien (MGCP- Media Gateway Control Protocol) 
va dugc djnh nghia bbi RFC 3015. Giao thuc MEGACO tach 
di£u khiiln bao hieu tu cong noi phuong tien (MG) giua hai 

* ■* § p 

mang khac nhau va dua chting vao bo dieu khien cong noi 
phucmg tien (MGC). MEGACO/H.248 chi ra giao thuc thong tin 
giua MGC va MG va khong dia chi thong tin giua cac k£t cu6i. 
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Trong mang the he sau NGN, nipt trong cac giao thirc cung 
co the dupe sir dung de dieu khien vice thuc hien cac cube noi 
thoai do la MEGACO/H.248. Ngudi ta cung goi no la giao thuc 
dieu khien cong noi phuong tien tuemg tu nhu MGCP. Giao (hire 
nay dupe IETF phat trien va hoan thien, hien tai SGI6 cua ITU 
da chap nhan giao thuc nay dudi ten H.248. 


4.5.1. Chirc nang cua MEGACO 

Theo ITU-T SGI6 va IETF WG, MEGACO la giao thuc 
dieu khien giua thiet bi dieu khien cong noi phuemg tien MGC 
va cong noi phuong tien MG. Giao thuc nay co chirc nang: 

- Dieu khien cac dang thiet bi ket cuoi. 

- Ho trp kha nang dan xep cuoc goi 

- Cac phuong an cuoc goi da ngudi sir dung 

- Chat lupng dich vu va ho trp cho do luu lupng. 

- Bao 16i trong giao thuc, cuoc goi, dung lupng va Idi mang 

Giao thirc MEGACO co the dupe thiet ke theo ca dang 
ngang hang hay chu/to, cac giao thuc nay co the cimg ton tai 
trong mot mang. MEGACO hoan toan tuong thich vdi cac each 
tiep can theo kieu ngang hang nhu SIP, H323, va no cung co 
nhung uu diem trong each tiep can dieu khien cong ket noi theo 
kieu chu/tcr nhu MGCP. 

Mo hinh giao thirc MEGACO/H.248 co cau true lenh kha 
don gian, mem deo trong thiet ke. cung cap cac uu diem nhAm 
giarn dung lupng mao dau ban tin. giam gia thanh va dp phirc tap, 
co kha nang dap img vdi rat nhieu img dung khac nhau. 
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MEGACO co the duac sir dung tren rat nhieu phuang tien mang 
khac nhau, bao gom ca mang dua tren IP va mang dua tren ATM. 

Giao thuc chudn MEGACO khong bi rang buoc vdi bat cu 
each tiep can dieu khidn cuoc goi mtre ngang hang cu the nao. 
Kien true cua MEGACO dua tren lop dieu khien cong noi 
phuang tien MGC, lop cong noi phuong tien MG va chinh giao 
thuc MEGACO. 

Lop MGC bao gom tat ca kha nang dieu khien cuoc goi va 

r ^ 

cac djeh vu nhu chuyen tiep cuoc goi, truyen, hoi nghi, giu cuoc 
goi. Lop nay cung cung cap bat cu giao thuc muc ngang hang 
nao de tuefng tac vai cac MGC khac hoac cac there the ngang 
cap. Lap nay quan ly tat ca cac tuang tac dac tinli va quan ly cac 
tuang tac vai cac thu tuc bao hieu nhu bao hieu so 7. 

Lap cong noi phuang tien cung cap cac ket noi phuong tien 
tir mang chuyen mach goi tcri mang chuyen mach goi, tuang tac 
vai nhung ket noi phuang tien nay, dieu khien cac thiet bi cong 
ket noi. Lap nay duac xem nhu la lap a mure cuoc goi, dong vai 
tro “to” trong kien true chu/td. 


Do giao thuc MEGACO hoan toan doc lap vdi cac giao thuc 
dieu khien cuoc goi d muc ngang hang khac nhu SIP, H.323, cac 
he thdng khac nhau co th£ duac su dung d mire dieu khien cuoc 


goi vdi chi phi toi thieu d muc dieu khien cong noi. 


4.5.2. Mo ta giao thuc MEGACO 

MEGACO su dung md hinh tai nguyen dan gian hieu qua 
dd md ta cac thuc the 16-gic trong cong noi phuang tien duac 
thidt bi didu khien cong noi phuang tien. Khai niem ca ban dya 
tren hai thuat ngu Ket cuoi ( Termination) va Ngu canh 
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{Context). Termination xac djnh cac luong hoSc cac phuong ti$n 
tai nguyen, cung cap cac tin hi?u va phat di cac sy ki?n, thupc 
tinh, thong ke. Tat ca cac tin hieu, sy ki£n, thupc tinh, thong ke 
dupe dinh nghla trong cac goi tin giao thurc. 

Cau true lenh trong MEGACO kha don gian nhung hi$u qua 
va mem deo. Trong MEGACO chi co 7 cau lenh tat ca: Add, 
Subtract, Modify, Move, Notify, AuditValue, ServiceChange. Tat 
ca cac cau l?nh tren deu hoat d«)ng a Termination theo mQt 
phuomg thurc nhat quan. 

Cac cau lenh giua MGC va MG co the do dang nhom voi 

% # 

nhau thanh mot phien truyen ( transaction ) su dyng cac qui t3c 
mem deo, dem gian. Do vay dung luong mao dau ban tin co the 
giam mot each dang ke. 

Cac cau lenh sir dung bo mo ta (descriptor) trong each tiep 
can cua MEGACO de nhom cac thanh phan du lieu lien quan. 
Dieu nay lam tang tinh mem deo va kha n3ng phan tich d& li?u. 
Chi co nhung bo mo ta can cho nhung hoat dong moi duoc gui 
theo cung cac cau lenh, do do giam dung luong mao dau. 

Tat ca cac tin hieu va su kien duoc xem la xay ra tai 
Termination va chung cung cap co che de tuong tac voi cac thyc 
the phia xa dai dien boi Termination do. Cac tin hieu va su ki?n 
duoc djnh nghla trong goi tin. Tin hieu bao gom am phat di, cac 
thong bao va hien thi so chu goi. Cac su kien bao gom tin hiC’u 

9 9 

nhac ha may, so DTMF nhan duoc, xac nhan am fax. 

Thicc thi giao thirc MEGACO/H248 qua cac diem tham 
chieu MSF 

Trong cau true he thong MSF (Multiservice Switching 
Forum), giao thuc MEGACO/H.248 co the hoat dong tren 3 
diem tham chieu theo mo hinh MSF khac nhau. 
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MEGACO/H.248 nh3m myc dlch chuyen cong kct noi 
H.323 vao trong MGC va MG. Do do, de MSF sir dung giao 
thuc MEGACO/H.248, cdn xac djnh sir chuyen doi giua MGC 
va MG va khoi chuc nSng MSF khac. Su chuyen doi na% cho 
phcp xac djnh dung vi tri giao thuc MEGACO/H.248. 



ChcTcJng V 

QoS VA CAC YEU TO CHINH ANH HUONG 
DEN CHAT LUQfNG THOAI IP 


5.1. CHAT LU0NG DICH Vy IP 

5.1.1. The nao la chat lirong dich vu 

Chat luong dich vu - QoS (Quality of Service ) duoc xem 
nhu la lop dich vu - CoS (Class of Service ) va loai djch vu - ToS 
(Type of Service). Muc tieu co ban cua CoS va ToS la dat dugc 
bang thong va thbi gian tre can thiet cho mot ung dung dSc biet 
nao do. CoS cho phep ngucri quan tri co the nhom cac luong goi 
khac nhau, moi luong co tre va cac nhu cau bang thong rieng. 
Trucmg ToS trong tieu de cua goi IP cho phep CoS ho trg. 

Noi mot each don gian nhat, chung ta co the coi chat luqng 
djch vu - QoS (Quality of Service) nhu nhung each there de co 
dirge nhung djch vu cung cap du lieu on dinh va hieu qua hay 
kha nang cua mang dam bao va duy tri cac mire thuc hien nhat 
dinh cho moi ung dung theo cac yeu cau da dugc chi rS cua moi 
nguai su dung. 

QoS cho chung ta biet kha nang cua mot phan tu mang (co 
the la mot Omg dung, la mot tram (host) hay mot bo dinh tuyen 
(router) de bao dam nhung yeu cau nao do ve luu luong. ve kha 
nang cung cap djch vu... 
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Nha cung cap djch vu mang dam bao QoS cung cap cho 
nguai sir dung va there hien cac bien phap de duy tri mire QoS 
khi dieu kien mang bi thay doi vi cac nguyen nhan nhu: nghen. 
hong hoc thiet hi hay loi lien ket... QoS can dugc cung cap cho 
moi ung dung de nguai sir dung co the chay ung dung do va 
muc QoS ma img dung doi hoi chi co the dugc xac dinh bai 
nguai su dung, bai vi chi co nguai su dung mai co the biet dugc 
chinh xac ung dung cua minh can gi de hoat dong tot. Nguai su 
dung tu dong co the biet dugc mang can cung cap nhung gi can 
thiet cho ung dung cua minh, giong nhu cac yeu cau cho cac ung 
dung phan mem cua may tinh ca nhan (vi du: cau hinh may 128 
MB RAM, 100 MB 6 cung trong...). 

De cu the han, chung ta hay xem xet den van de QoS cua 
mot he thong mang. Trong truang hgp nay, QoS khong lien quan 
den mot giai phap tang dai thong san co cua duemg truyen tren 

mang. Bai vi that phi ly khi doi hoi a duong truyen mot dai 

* 

thong Ion han kha nang no co the cung cap, ma QoS se lien quan 
den each quan ly dai thong cua duong truyen truac nhung yeu 
cau cua cac ung dung cung nhu lien quan den each thiet lap cau 
hinh mang. 

Ve quan niem thi QoS la mot tai nguyen cua mang. hay 
dung han la mot nhom tai nguyen mang, vi du nhu bang thong 
va trl. Quan niem QoS la tai nguyen mang nhu dugc chi ra a 
hinh 5.1. QoS 6 "ben trong" mang va mang se cung cip QoS 
thich hgp cho cac ung dung khi can thiet. 
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QoS trong mang, cac Cfng 
dung yeu cau mang cung cMp 
(ptiddng thifc cua PSTN) 


QoS QoS 



QoS QoS 

Khong co QoS trong mang, tat ca 
cac ling dung phai tu lam lay 
(phutmg thufc cua IP/Intemet) 


Hinh 5.1: Xay dung mang co QoS hay bo sung QoS vao mang 


Cac nha cung cap dich vu mang dua ra thong tin dac ta ve 
gia tri thuc te cua cac thong so QoS thco mot trong hai each sau, 
Vori moi truong kenh ao co dinh (PVC- Permanent Virtual 

n * 

Circuit), cac gia tri cua cac tham so QoS co the chi don gian 
diroc ghi tren mot mau giay va trao cho dai dien cua nha cung 
cap dich vu mang. Fax, thu dien tir va tham chi ca goi dien de 
cung cap cung mot thong tin ve yeu cau cua khach hang, mien la 
khach hang va nha cung cap dich vu thong nhat ducrc vdi nhau 
ve each thuc sir dung de trao doi thong tin ve QoS. QoS co hieu 
luc tren PVC khi PVC san sang. Voi moi truong kenh ao chuyen 
mach (SVC: Switched Virtual Circuit), cac gia tri cua thong so 
QoS duoc giri cho nha cung cap djeh vu trong ban tin bao hieu 
thiet lap cuoc goi. no la mot phan cua giao thuc bao hieu duoc 
sir dung de cung cap djeh vu chuyen mach tren mang. Ca hai 
phuong phap deu co the duoc su dung trong moi each ket hop 
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tren mang. Phuang phap PVC cho phep QoS dugc cung cap ranh 
rang horn, trong khi phuang phap SVC doi hoi QoS tren mot ket 
noi cho trudc dugc thiet lap lien tuc. 

Jr f 

Neu mot mang dugc toi iru hoan toan cho mot loai dich vu, 
thi ngudi sir dung it phai xac dinh chi tiet cac thong so QoS. Vi 
du, vdi mang PSTN, dugc toi iru cho thoai, khong can phai xac 
dinh bang thong hay tre can cho mot cuoc goi. Tat ca cac cuoc 
goi deu dugc dam bao QoS nhu da dugc quy dinh trong cac 
chuan lien quan cho dien thoai. Neu md-dem dugc sir dung de 
truyen dir lieu tren ket noi thoai thi cac thong so dugc cung cap 
bcri PSTN van khong the bi vi pham. PSTN thich hgp cho thoai 
do ban ch5t cua no, tuy nhien no lai khong hoan toan phu hgp 
cho nhieu ung dung ngay nay, dSc biet doi vdi khia canh bang 
thong. Tuy nhien, co dinh tat ca cac thong so QoS trong mang 
PSTN r4t phu hgp cho thiet lap cuoc goi va dinh tuyen kha dan 
gian, hieu qua va nhanh. 

Thong thuong, co nhieu muc QoS khac nhau cung giong 
nhu la co nhieu img dung vay. Cac ung dung lai thay doi rat ldn 
tham chi ca vdi nhung yeu cau dan gian ve bang thong. Thoai so 
co th£ yeu cau bat ky tdc do nao trong khoang t£r 8 den 64 kbit/s. 
Video thi co the chap nhan dugc d toe do 1,5 Mbit/s, nhung se 
tdt han nhi^u n4u la 6 Mbit/s. Truy nhap Web va truyen tap tin 
sur dung bang thong cang nhieu cang tot trong pham vi co the, 
nhung lai khong edn lien tuc... Tuy nhien, bang thong tren PSTN 
va cua mang du lieu nhan dugc tir cac dudng thue rieng dua tren 
PSTN lai chi phuc vu gidi han tai toe do 64 kbit/'s. Mot ung dung 
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can 100 kbit/s thi hoac la co gang hoat dong a 64 kbit/s, ho3c la 
bo phi 28 kbit/s neu sir dung 128 kbit/s. Day la mat han che ciia 
cac mang chuyen much kenh "tat ca bang thong tat ca thcri gian". 

Mang chuyen mach goi co the chia bang thong ra thanh 
nhieu phan rat thich hop cho cac irng dung dur lipu bung n6, 
nhimg do khong phai la tat ca. Mot mang can phai co kha n2ng 
cung cap QoS yeu cau cho moi irng dung, khong can biet bang 
thong can thiet la co djnh hay khong. Kha ning ve phia mang 
cap cho cac irng dung cac dam bao QoS, vi dy nhu la dam bao 
bang thong, duoc xem la phan cap QoS ciia mang. 

Phan cap la mot khia canh quan trpng cua QoS. Phan c5p 
xac dinh cac thong so QoS tot den muc nao ma ngucri sir dung 
co the djnh ro cho mot irng dung cu the. Neu mang cung cap 
QoS khong dii do min, thi no co the gioi han ngtroi sir dung truy 
nhap vao mang. Lay mot vi du don gian, xet mot nha cung cap 
djeh vu mang thiet lap nhieu loai lap dich vu cho cac irng dung 
ciia ngucri sir dung. Co nhieu luc lop djeh vu dugc dung dong 
nghla voi QoS, nhimg a day sir dung thuat ngur lop dich vu vdi 
nghla la mot tap hop ciia cac gia trj thong so QoS co kha ning 
cung cap cho mot lop, hay loai irng dung nao do. 

Nha cung cap djeh vu co the dua ra mot lop dich vu thoai 
tren mot mang goi ma no dam bao bang thong 64 kbit/s giua cac 
dau cuoi la tre 100 ms voi bien dong tre nho hom 10 ms. Nhimg 
neu mot ling dung thoai mai chi yeu cau 8 kbit/s thoi thi sao? 
Hay tham chi chi 4 kbit/s. Bcri vi ngucri sir dung dugc dam bao 6 
64 kbit/s, nen lugng bang thong nay noi chung phai dugc chia ra 
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tir loan bo bang thong tren mang. Theo do, nguai sir dung tra 
cho phan bang thong khong sir dung va nha cung cap djeh vu du 
tru bang thong de co the dung de cung cap cho nhung nguai sir 
dung khac. 

Phan cap QoS tot han se cho phep nguai sir dung thoai, tham 
chi trong cung lop djeh vu, xac djnh bang thong ho yeu cau chinh 
xac horn. Su chinh xac nay muon dat duac thi phai tra gia bang do 
phirc tap ciia mang, day la ly do chinh cho viec giai han cac gia trj 
thong so QoS va dat ra cac lap djeh vu trong giai doan dau. 

5.1.2. Tai sao chung ta can den chat liromg djeh vu cho mang IP 

Nhu chung ta da biet, giao thuc ca sa ciia Internet: giao thuc 
IP cung nhu cau true ciia ban than Internet deu dua tren su trao 
doi cac goi du lieu, cac goi du lieu nay, vai phan dja chi nguon 
v^ dich luu trong tieu de (header), co the tu luu chuyen qua cac 
bo djnh tuyen lien ket giura cac mang con ma khong can tai su 
tra giup cua phia giri hay nhan chung. 

Tuy nhien, viec dem gian hoa hoat dong cua mang cung co 
cai gia cua no. Bai giao thuc IP rk dan gian, nen no khong co 
kha ning cung cSp nhieu djeh vu. IP co the cung cap dja chi dich 
cho cac goi tin du lieu cung nhu co the phan doan cac goi tin de 
r6i rap lai chung sau do. nhimg IP khong the cung cap mot ca 
che truyen du lieu dam bao tin cay. Cac bo djnh tuyen co quyen 
hiiy bo cac goi tin IP ma khong can thong bao gi cho phia giri 
cung nhu phia nhan. Tat nhien la IP se dua vao cac giao thuc 
truydn thong a tang tren no, vi du TCP de co the quan ly cac goi 
tin. Tuy nhien cac giao thuc nay cung chi bao dam ring cac goi 
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tin se dupe giii di chii khong the dam bao ve tinh thoi gian thyc 
cua cac goi tin den hay ve thong lupng dQr lieu. Nhu chung ta da 
biet, giao thuc IP chi cung cap dupe cai gpi la djeh vy “best 
effort” (co gang toi da), ma thyc chat la dich vu truyen goi tin 
nhung khong quan tam den khi nao goi tin se den dich cung nhu 
co bao nhieu goi tin co the den dich. 

Dieu gi se xay ra neu mang khong thanh cong trong vi^c 
dam bao va duy tri QoS chinh xac cho mot ung dung cho truoc? 
Dieu nay tuy thuoc vao su thoa thuan giua ngucri sir dung \k nh4 
cung cap dich vu trong trucmg hop dich vu dupe quan ly boi hpp 
dong, hay la giua nha cung cip dich vu va bo phan di£u chinh 
trong trucmg hpp dich vu bang gia. Dam bao chdt lupng cung \k 
phan quan trong cua hpp dong cho cac djeh vu mang giua khach 
hang (dai dien cho ngudri sir dung) va nha cung c^p djeh vy, 
Thong thuong thi khach hang phai tra tien hang thang cho cac 
dich vu. Dam bao chat lupng co the thiet lap mot hinh thuc boi 
thucmg nhu giam bot gia tien dich vu mot thang neu nha cung 
cap dich vu khong cung cap dung chat lupng yeu cau trong 
thang do. Trong nhung truong hpp nghiem trong neu van de ve 
mang xay ra trong toan bo thang do, khach hang co the nhan 
dupe dich vu mien phi. 

Dam bao chat lupng mang trong mot mdi truong djeh vy, 
hpp dong thuong dupe the hien theo hinh thuc thoa thuan tnue 
dich vu (SLA: Service Level Agreement ) dupe thiet lap giua 
khach hang va nha cung cap dich vu. SLA co the la mpt phan cua 
hpp dong dich vu hay la mot tieu chuan doc lap hoan loan. SLA 
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dura ra cac yeu cau cua khach hang va cac hinh thuc b6i thuong 
doi vai nha cung cap trong trudng hop xay ra su co. SLA cOng 
cung cap mot phuong phap thuan tien cho khach hang de so sanh 
cac dich vu do cac nha cung cap djch vu khac nhau dira ra. 

r 1 ' r 

Vay trong tat ca nhung dieu da neu ve phan cap QoS, dam 
bao chat lucmg va SLA, dieu nao phai duac thirc hien vai VoIP 
va thoai Internet. Van de a day la trong khi dam bao va dieu 
chinh QoS tro thanh mot van de ducrc xem xet tich circ giua cac 
nha cung cap djch vu mang cong cong, Internet nhin chung van 
tirong doi khong bj anh hucmg trong van de QoS. Mot trong 
nhung ly do ma ban chat Internet dinh huong IP la mot mang 
"co gang toi da", do do "khong tin cay" khi no tien tori dam bao 

r r t 

ve QoS. Tuy nhien, neu tat ca cac nha cung cap dich vu Internet 
(Internet Service Provider - ISP) muon quan tarn tciri QoS, thi van 
khong de gi them QoS vao mot mang IP tai lop IP. 

Phuomg phap tot nhat de cac nha cung cap dich vu Internet 
co th^ dat toi dam bao QoS hay thoa thuan ket noi mure dich vu 
(SLA) giua khach hang va ISP la veri djch vu mang IP ducrc 
quart ly. Thuat ngu duac quart ly a day la bat cu cai gi ma nha 
cung cap dich vu quan ly thay mat cho khach hang. Vay thi cai 
gi dang thuc su dirge quan ly tren mang IP? Do la QoS ma mang 
IP cung cap. Dieu nav duac thuc hien bang each each ly cac bo 
dinh luv£n, cac lien ket.... su dung de cung cap djch vu IP cho 
mot khach hang cu the va su dung cac tai nguyen nav tren mot 
n£n tang danh rieng mot phan phuc vu cho minh khach hang do. 
Trong vai truemg hap. cac bo djnh tuyen va cac lien k4t van 
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dupe chia se, nhung chi giua nhung khach hang chung von co 
hcrp dong cho quan ly cac dich vu IP. 

Hau het cac nha cung cap djeh vu Internet (ISP) 1cm dua ra 
ca ket noi Internet cong cpng dung chung va dich vu IP dupe 
quan ly. Phan IP dupe quan ly cua cac ISP thuong sir dpng de 
ket noi chi voi cac vi tri dupe dieu khien boi khach hang. Khong 
ai co the de dang dam bao bSng thong hay bat ky mot thong s6 
QoS nao khac tren mang Internet cong cong, no co ban bao gom 
cac "dam may" cua cac ISP lien ket voi bang thong va t&i 
nguyen bien doi trong pham vi Ion. Chi co the bang each gioi 
han cac ket noi den mot ISP thi ISP moi co the dua ra thuc te 
mot dich vu IP dupe quan ly. Cac lien ket den mot mang Internet 
cong cong toan cau co the dupe cung cap nhu mot phan cua dich 
vu IP dupe quan ly, nhung tat nhien la tat ca cac dam bao QoS 

* m _ T t 

khong xuat hien tren phan nay cua mang. Tuy nhien, lien ket 
gioi han dupe dac trung boi cac dich vu mang IP dupe quan ly 
nay van co the dupe su dung de dem lai lpi l'ch cho khach hang. 
Vi du, mang rieng ao (VPN: Virtual Private Network) thuc sy 
dupe lpi tur cac dam bao QoS va cac ket noi han che vi tri - va 
day chinh la dau xac nhan chat lupng cua cac dich vu mang IP 
dupe quan ly. 

Van de o day la ngay cang co nhieu ung dung nhu thoai vi 
video hoat dong tren Internet va Web toan cau, do do cac dam 
bao QoS khong chi don thuan la xa xi ma thuc su can thiet. M5c 
du vay, Internet ngay nay tuy cung cap lien ket toan cau nhung 
lai co rat it cac dam bao QoS, co chang chi la cac ngoai I? cua 
cac dicn vu mane IP dupe quan 1> 
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Han che nay chua phai la mpt van de kho khSn khi chung ta 
xet den nhiimg dich vu Internet truyen thong nhu Web, email, 
FTP... Nhung voi nhung djch vu mdri doi hoi thong luong cao va 
dp tre thap, vi du nhu cac djch vu truyen am thanh va hinh anh, 
thi day qua la mot tro ngai Ion. 

Khong giong nhu nhung cong nghe truyen thong su dung 
cac kenh ao (virtual circuit) nhu ATM va chuyen tiep khung 
(Frame-Relay), IP khong quan tarn nhieu den viec phan phoi tai 
nguyen mang. Mot mat, dieu nay cho phep tan dung dai thong 
hieu qua nhung mat khac, no se khien cho van de chia se ducmg 
truyen tro nen phuc tap hon nhieu. Dieu nay co the gay ra nhung 

% 9 % % 9 

ldi khong the doan truoc duoc. De co the khac phuc duoc nhung 
loi nay, chung ta can ap dung nhung muc do bao dam rieng cho 
chat lupng mang. Va nhu da trinh bay can cung cap them QoS 
vao trong mang IP de no co the dap ung tot hon cho nhieu ung 
dung, nhat la cac ung dung da phuong tien. 

5.2. CAC THONG SO QoS 

Truoc day, ly do chinh tai sao thoai IP chua duoc sir dung la 
do giao thirc TCP/IP khong ho tro tot cho cac ung dung thbi gian 
thuc, giao thirc UDP/IP dam bao duoc do tre thap nhung do tin 
cay khong cao. Bang thong va tre trong mang IP qua Ion cung la 
v4n dc* khong phu horp vdi cac ung dung thcri gian thuc nhu 
thoai. Cac giao thuc va ky thuat ma hoa duprc sir dung sau nay 
trong mang IP da giai quyet duoc phan nao cac kho khan tren. 
nhung de chdt lucmg thoai IP dam bao, mot so van d£ ve QoS 
can phai giai quyet tot hon. 
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Tinh den thai diem nay cac khai niem cua cac thong so QoS 
mai chi duac thao luan bang nhimg thuat ngu chung nhat ma 
van chua co dinh nghia ro rang cac thong so QoS. Tuy nhien, 
hay suy nghT den tarn quan trqng cua QoS trong VoIP va di?n 
thoai Internet. 

Phan nay dinh nghia QoS nhtr la dac ta ky thuat cua cac gia 
tri tren nen tang irng dung vai umg dung doi vai moi mot trong 
sau thong so. Sau thong so, ciing vdri cac gia tri vi du, duqc li?t 
ke trong bang 5.1. 


Bang 5.1: Sau thong so cua QoS 


Thong s6 QoS 

Cic gia trj vi du 

Bang thong (nho nhat} 

64 kbit/s, 1,5 Mbit/s, 45 Mbit/s 

Tre (1 cm nhat) 

50 ms tre vong, 150 ms tre vong 

Bi6n dong tre (jitter) 

10% cua tre Ian nhat, 5 ms bien dong 

Mit goi (cac anh huang cua loi) 

1 trong 1000 goi chua chuyen giao 

06 kha dung (do tin cay) 

99.99% 

Bao mat 

Ma hoa va nh|n thuc tren tat ca cac 
luSng Ilfu tuorng 


5.2.1 Bang thong (bandwidth) 

Kha nhieu van de ve QoS deu bat dau va ket thuc \ai bang 
thong. Bang thong ro rang la thong so quan trong nhat cua QoS, 
nhimg no cung khong the la thong so duy nhat de xac dinh QoS. 
Trong nhieu phan cua mang, bang thong van la "mat hang xa 

xi", mac du co cac hira hen "bang thong gan nhu khong gibi 

% 

han" tren sgfi quang. Khong may rang, nhimg that bai vai cac 
cuoc thu nehiem hlu nhu khong co sir tham gia cua dien va 
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"phan curng gan nhir tu cau hinh" da tao ra cac hoai nghi ve kha 
n3ng sdm dat dugc hang thong nhu yeu cau. 

Bang thong chi dom gian la thudc do s6 lucmg bit tren giay 
ma mang san sang cung cap cho cac ting dung. Cac timg dung 
bung no (bursty) tren mang chuyen mach goi co the chiem tat ca 
bang thong ctia mang neu khong co tirng dung nao khac cting 
bung no vdi no. Khi dicu nay xay ra, cac bung no phai diroc dem 
lai va xep hang chd truyen di, do do tao ra tre tren mang. 

Khi dirge sir dung nhu la mot thong so QoS, bang thong la 
yeu to toi thieu ma mot ung dung can de hoat dong. Vi du, thoai 
PCM 64 kbit/s can bang thong la 64 kbit/s. Dieu nay khong tao 
ra khac biet khi mang duemg true co ket noi 45 Mbit/s giua cac 
ntit mang Idn. Bang thong can thiet dugc xac djnh boi bang 
thong nho nhat s5n co tren mang. Neu truy nhap mang thong qua 
mot mo-dem V.34 ho trg chi 33.6 kbit/s, thi mang duemg true dti 
toe do la 45 Mbit/s thi timg dung thoai 64 kbit/s van khong hoat 
dong dugc. Bang thong QoS nho nhat phai san sang tai tat ca cac 
diem giua cac ngudi sir dung. 

Cac ung dung du lieu dugc lgi nhat tu viec dat dugc bang 
thong eao horn. Dieu nay dugc ggi la cac timg dung gioi han bang 
thong, bdi vi hieu qua ctia ung dung du lieu true tiep lien quan 
tai lugng nho nhat ctia bang thong sEn sang tren mang. Mat 
khac. cac ung dung thoai nhu thoai PCM 64 kbit/s dugc ggi la 
cac ung dung gidi han tre. Thoai 64 kbit/s se khong hoat dong 
tdt him la may neu co bang thong 128 kbit/s. Loai thoai nay phu 
thuoc hoan toan vao thong so QoS tre ctia mang de co th4 hoat 
dong dting dan. 
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Goi trong mang chuyen mach goi yeu cau tieu de goi. chieu 
dai goi va trucmg tong kiem tra (checksum). SOr dyng 
RTP/UDP/IPv4 tieu de goi la 40 byte, neu sir dung 
RTP/UDP/IPv6 thi tieu de la 60 byte. So lucmg du li?u thoai 
chira trong mot goi phu thuoc vao bo ma hoa thoai du<?c sir dung 
va so cua khung chua trong moi goi. Vi du 20 ms cua thoai du<?c 
ma hoa trong moi goi IPv4. Neu su dung bo ma hoa CS-CELP 
khung co chieu dai 10 ms sir dung 10 byte, hai khung tucrng ung 
la 20 byte va nhu vay ty le tieu de goi la 67%. 

Binh thucmg, mot kenh thoai tucrng tu duoc bien doi thanh 
mot kenh PCM co so co toe do 64 kbit/s. Ky thuat PCM (chuan 
G.711) sir dung trong mang thoai truyen thong dam bao chat 
lucmg am kha trung thuc song lucmg dai thong sir dung con Ion. 
Bieu nay khong phu hop khi sir dung trong mang IP. Van de d3t 
ra la giam bang thong hem nua ma van dam bao chat lugng dich 
vu de phu hop vai mang VoIP, tir do xuat hien mot so ky thuat 
ma hoa va nen tin hieu thoai toe do thap cu the nhu GSM 
G.723.1, G.729 va G.729A. PCM va ADPCM dk la ky thuat 
ma hoa theo dang song lai dung cac dac tinh cua ban than dang 
song. Ky thuat nen moi (ma hoa nguon) duoc phat trien each 
day 10-15 nam dua vao su nhan biet cac dac tinh nguon cua tin 
hieu thoai phat ra. Ky thuat nay sir dung thu tuc xu Iv tin hieu 
va nen thoai bang viec chi gui di thong tin cr dang cac tham so 
da ducrc dom gian hoa ve viec kich tin hieu nguon dang cua 
giong noi do vay doi hoi it bang thong hem. 

5.2.2 Tre (delay) 

Bang thong va tre cua man:, co quan he vai nhau va co the 
tinh toan tai nhieu vi tri trong m.mg, tham chi tir dau cuoi toi dau 
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cuoi. Thong tin truyen di diroi dang mot chuoi cac khung truyen 
(goi IP cung co the dircrc sir dung cho muc di'ch nay). Khoang 
thai gian troi qua lir khi bit dau tien cua mot khung di vao mang 
cho den khi bit dau tien rcri khoi mang goi la tre. Vi con diremg 
cua khung qua ca bo chuyen mach va bo djnh tuyen, nen tre co 
the bien doi, co cac gia tri 1cm nhat, nho nhat, trung binh, do lech 
chuan... 

Bang thong duac dinh nghTa la so bit cua mot khung chia 
cho thai gian ke tir khi bit dau tien rcri khoi mang cho den khi bit 
cuoi cung rbi mang. Tren thuc te, day chi la mot trong nhieu 
each do co the. Vi cac khung co duong di tir lien ket truy nhap 
tcri mang ducrng true, nen bang thong ma khung duac truyen di 
co the bien doi dang ke. 

Cac mang chuyen mach goi cung cap cho cac ung dung yeu 
cau bang thong bien doi phu thuoc vao hoat dong va bung no cua 
ung dung. Bang thong bien doi nay co nghTa la tre cung co the 
bien dbi tren mang. Cac nut mang duac nhom vai nhau cung co 
thd dong gop vao su bien doi cua tre. Tuy nhien, thong so QoS 
tre chi xac dinh tr^ lorn nhat va khong dat bat ky gioi han nho 

n, T 1 -V ’ f 

han nao cho tre cua mang. Neu can tre on dinh. mot thong so 
QoS khac phai quan tarn den yeu cau nay. 

Trong tre tong dau cuoi - dau cuoi cua goi bao gom tr§ xu 
ly, tr^ mang va tre bo dem. Tre xu ly bao gom tre ma hoa va trl 
dong goi (no tuy thuoc \ ao bo ma hoa). Tre ma hoa la thai gian 
xu lv can thick de ma hoa va giai ma tin hieu. Tre dong goi bao 
gom khoang thai gian cua doan tin hieu thoai dong goi, thong 
thuang tu 10 den 40 ms. Khi thoai duac dong goi se sinh ra trl 
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thuat toan do nhat thiet phai lay mau tuang ung vdri mpl khung 
truac khi dua vao xlt ly. Tre thuat toan lien quan den co khung 
va thay ddi tir vai phan ms den vai chuc ms. Tre xu ly phu thu$c 
vao thuat toan nen va toe do bo xir ly. 

Thuc te bo ma hoa va giai ma la cac thiet bj vat ly dpc lap, 
do do tre ma hoa va tre giai ma dirqc xem xet rieng. Ngoai ra, 
con co tre khi goi di tu thiet bi phat den thiet bi thu. tre nay gpi 
la tre truyen dan (mang), no phu thuoc vao khoang each, dung 
luong va trang thai cua lien ket trong mang. Tre mang thuong 
thay doi va kho biet truac, phu thuoc nhieu vao tai tren mang, 
hien tuang tre mang thay doi duac goi la bien dong tre (jiuer) va 
thuang giai quyet bang bo dem bien dong tre a dau thu. Tre dau 
cuoi - dau cuoi la mot tham so quan trong khi xem xet cac ung 
dung thong tin yeu cau thai gian thirc nhu thoai. Neu tre nay Ion 
qua thi qua trinh dam thoai se khong thuc hien duac. Theo chuan 
ITU G.l 14 thi tre dau cuoi - dau cuoi nho ham 150 ms la chap 
nhan duac. 


Chat li/ang ve tinh 


Chat laong cao 

Fax, quang cao 


i ii 1 0 i ii 1111111 1 111 h 1 1 111 m 11 n h i 

100 i 200 300 400 500 600 700 800 

I- Gidi han tre theo ITU cho VoIP 


-► 


■-* \ 


H'mh 5.2: Tre dau cuoi - dau cuoi 


5.2.3 Bien dong tre (Jitter) 

Thong s6 QoS bidn dong tre thiet lap gidi han len luong bien 
doi cua tre ma mot ung dung co the gap tren mang. Mot each 
dung din han thi "jitter" duac xem la bien dong tre, bdi vi thuat 
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ngu "jitter" cung dirac su dung trong mang vdri nghTa sir khac biet 
thbi gian muc thap trong ky thuat ma dubng day. Tuy nhien, sir 
dung thuat ngu "jitter" dbng nghTa vbi bien dong tre cung la pho 
bien va ngu canh se luon phan biet nghTa nao dang duoc dc cap. 
Bien dong tre khong dat mot gibi han nao cho gia tri tuyet doi cua 
tre, no co the tucmg doi thap hoac cao phu thuoc vao gia trj cua 
thong so tre. 

Bien dong ire theo !y thuyet co the la mot gia tri thong so 
QoS mang tuong doi hay tuyet doi. Vi du, neu tre mang cho mot 
ung dung duoc thiet lap la 100 ms, bien dong tre co the dat la 
cong hay trir 10 phan tram cua gia tri nay. Theo do, neu mang co 
tre trong khoang 90 den 110 ms thi van dat duoc yeu cau ve bien 
dong tre (trong truong hop nay, ro rang la tre khong phai la Ion 
nhat). Neu tre la 200 ms. thi 10 phan tram gia tri bien dong tre se 
cho phep bat ky tre nao trong khoang 180 den 220 ms. Mat khac, 
bien dong tre tuyet doi giai han cong tru 5 ms se gioi han bien 
dong tre trong cac vi du tren trong khoang tu 95 tbi 105 ms va tu 
195 tbi 205 ms. 


Cac ung dung nhay cam nhat doi vbi gibi han cua bien dong 
tri la cac ung dung thbi gian thuc nhu thoai hay video. Nhung 
dbi vbi cac trang Web hay vbi truyen tap tin qua mang thi lai it 
quan tarn hon den bien dong tre. Internet, la goc cua mang du 
lieu, co it khuyen nghi ve bien dong tre. Cac bien dbi cua tre tiep 
tuc la van d! gay kho khan nhat gap phai dbi vbi cac ung dung 
video va thoai dua tren Internet. 


Tren hinh 5.3 cho thay khoang thbi gian tu khi gui goi A va 
B den khi nhan duqc chung la bang nhau (D, = D 2 ), nhung 
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khoang thdi gian tir khi gui goi C den khi nhan dugc lai khac 
{D 3 f D 2 ). Do chinh la bien dong tre. 




GOA goi 


Nhan goi 


Hmh 5.3: Sic bien dong trong thdi gian den cua goi 

Trong tre tong dau cuoi - dau cuoi cua goi bao gom tre xir 
ly, tre mang va tre bo dem thi co tham so rat bien dong do la ire 
mang. No la thdi gian dc !tru chuyen goi thoai tir dau phat den 
dau thu va no phu thuoc rat nhieu vao dieu kien mang. Khoang 
thai gian nay vcri moi goi la khac nhau dugc goi la bien dong tre. 
Do la do ca che cua mang, hai goi dugc gui tir ciing mot dau 
cuoi den cung mot dich nhimg lai di qua cac tuyen khac nhau 
dan tcri tre khac nhau tham chi con khong den theo thu tu nhu 
khi phat nua. De giai quyet van de nay, bo thu sir dung bo dem 
de hap thu bien dong tre, tire la cac goi den se khong dugc doc 
ngay ma luu trong bo dem va dugc dgc ra theo theo khoang thdi 
gian deu hoac theo chucrng trinh doc ra xac djnh. 


5.2.4 Mat goi (packet loss) 

Mat goi gay ra mSt thong tin, mat thong tin la mgt thong so 
QoS khong dugc de cap thudng xuyen nhu la bdng thong va tre. 
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dac biet doi vai mang Internet. Do la vi ban chat Ur nhien dugc 
thira nhan cua mang Internet la "co gang toi da M . Neu cac goi IP 
khong den dirge dich thi Internet khong he bi do loi vi da lam 
mat chung. Dieu nay khong co nghia la ung dung se tat yeu bi 
loi, bdi vi neu cac thong tin bi mat van can thiet doi vai img 


dung thi no se phai tu yeu cau ben gui giri lai ban sao cua thong 
tin bi mat. Ban than mang khong ho trg van de nay, bai vi ban 
sao cua thong tin bi mat khong dugc luu lai tai bat cir nut nao 
cua mang. 


Tai sao cac mang, khong chi Internet, lai mat thong tin? 
Thuc su la co nhieu ly do, nhung hau het la do cac anh huong 
cua loi tren mang. Vi du, neu mot ket noi bi hong, thi tat ca cac 
bit dang truyen tren lien ket nay se khong va khong the tai dugc 
dich. Neu mot nut mang, vi du nhu bo djnh tuyen hong, thi tat ca 
cac bit hien dang a trong bo dem va dang dugc xu ly bdi nut do 
se bien mat khong de lai dau vet. Do nhung loai hu hong nay 
tren mang co the xay ra bat cu luc nao, nen viec mot so goi tin bj 
mat do loi tren mang la khong the tranh khoi. 

Tac dong cua mat thong tin la tuy thuoc vao ung dung. Dieu 
khi^n loi tren mang la mot qua trinh gom hai buac, ma bude dau 
tien la xac dinh 16i. Buac thu hai la khac phuc loi, no co the dim 
gian la ben gui truyen lai dan vi bi mat thong tin. Mot vai ung 
dung, dac biet la cac ung dung thdi gian thuc, khong the dat hieu 
qua khac phuc loi bang each giri lai dan vi tin bi 16i. Cac img 
dung khong phai thdi gian thuc thi thich hgp han doi vai each 
truyen lai thong tin bi loi. tuy nhien cung co mgt so ngoai le (vi du 
nliu cac he thong quan su tan cong muc tieu tren khong khong thg 
sir dung hieu qua vdi each khac phuc loi bang truyen lai). 
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Vi nhung ly do nay, thong so QoS mat thong tin khong 
nhung nen dinh ro mol gidi han tren doi vdi anh hircmg cua loi 
ma con ncn cho phep ngudi sir dung xac dinh xem co lira chon 
each sira loi bang truyen lai hay khong. Tuy nhien, hau het cac 
mang (dac biet la mang IP) chi cung cap phirong tien van chuyen 
thu dong, con xac dinh loi. kh5c phuc loi thirong duoc de lai cho 
img dung cua ngudi sir dung. 

Mang IP hoat dong trcn thco cct che "co gang toi da" ncn dp 
tin cay khong cao. mat goi thucrng xay ra, doi khi xay ra nghCn 
mang va cac goi phai nam lau trong hang dai cua cac nut mang, 
xau hem la co the rot do trim bo dem hoac do do uu lien cua goi 
thap bi bo dinh tuyen loai bo. De truyen tin cay du lieu trong 
mang IP nguai ta phai sir dung ca che phat lai de truyen lai cac 
goi bi mat, no dugc thuc hien 6 lop giao van. Ca che phat lai 
dirge kich hoat khi dau cuoi nhan gOri ban tin thong bao mat goi. 
Tuy nhien, viec phat lai co nhugc diem Ion la tre. Doi vdi cac 
ung dung thdi gian thuc nhu thoai thi ca ch4 phat lai khong the 
ap dung dugc. 


Goi thuc chat dugc xac dinh la mat khi tre dau cuoi - dau 
cuoi cua goi vugt qua quy dinh. Nhu vay, goi mat la gdi khong 
bao gid den dich (thdi gian tre bang vo cung) nhung cung co th^ 
la goi mac du den dich nhung sau thdi diem quy djnh doc ra cua 
chung (truemg hop nay goi la mat do tre). So cua goi mat se 
giam khi tang tre bo dem nghTa la tang thdi gian tre cho phep cua 
goi. Tuy nhien. tang tre bo dem dong nghTa vdi viec tang tre dau 
cuoi - dau cuoi (ma dieu nay lai anh hudng den chat luong. den 
do cam nhan cua ngudi nghe). Do do, can phai co su can nhic 
thoa dang giua hai tham so nay. 
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Mat goi lam gian doan cac doan thoai, gay nen cac am nhu 
click, mat tieng (trong khoang rat ng&n) ho&c mat am lam cho 
doan thoai khong hieu dirac. Vi mat goi la dieu khong the tranh 
khoi, luru lugng thoai cho phep co the mat mot so goi, nhimg neu 
ty le mat goi nay virgt qua 5% thi no se anh hudng dang ke tdi 
chat lirong thoai. Do vay can phai co cac bien phap de giam anh 
hudng cua mat goi den chat lugng thoai. Do la ky thuat che dau 
mat goi hay rong hem la khoi phuc mat goi, nghla la lam cho 
nguoi nghe khong cam nhan thay kho chju do cac tac dong cua 
mat goi gay nen nhu trinh bay a tren. 

5.2.5 D9 tin cay (Reliability) 

% 

Cac mang ton tai de phuc vu nguoi sir dung. Tuy nhien. 
mang can co bien phap bao duong phong ngira neu cac tinh 
hudng hong hoc tiem tang duoc phat hien va du doan truoc. Mot 
chien luge dung dan bang each djnh ky tarn thdi tach cac thiet bi 
ra khoi mang de thuc hien cac cong viec bao duong va chuan 
doan trong mot khoang thdi gian ngan co the giant thdi gian 
ngimg hoat dong do hong hoc. Tat nhien. tham chi vdi mot bien 
phap bao duong hoan hao nhat cung khong the tranh dirge cac 
loi khong tien doan tardc va cac Idi nghiem trong cua ket noi va 
thidt bj theo thdi gian. 

Thudng thi mang PSTN co quv trinh thdi gian va bao duong 
nghiem khde hon nhieu mang dir lieu. PSTN phai co kha nang 
tru\ ^n cac cuoc goi ca ngay lan dem va tat ca cac ngav trong 
nam. Co nhung khoang thdi gian chi co rat it cuoc goi. nhu 
khoang tir 3 ddn 4 gid sang, nhung lai co cuoc goi hdu nhu tk ca 
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cac khoang thdi gian. Dirong nhien, phai co nhOmg nguyen tic 
de bio dudng phong ngua vdi mang PSTN. Mpt so hoat dpng c6 
the thuc hien luc luu lupng dupe biet trude 13 tam ling, va mpt 
sd hoat dong co the khong bao gid dupe thuc hien trong cac gid 
hoac ngay ban... 

Mang du lieu thuc hien cong viec do de hem. Hau het mang 

du lieu danh cho kinh doanh, va do do hoat dong trong nhOmg 

t * 

gid kinh doanh, thudng la tu 8 gid sing den 5 gid chieu, tu thir 
Hai den thu Sau. Hoat dong bo trp co the thuc hien "ngoai gid", 
va mpt tap kiem tra day du vdi muc dich phat hien ra cac van de 
co the chay trong ngay nghi. 

Internet va Web da thay doi tat ca. Mpi mang toan cau phai 

giai quyet van de rang thuc su co mot so ngudi luon co ging 

* 

truy nhap vao mang tai mot so dia diem. Va tham chi Internet co 
the co ich d nlia vao 10 gid toi hem la d ca quan vao 2 gid chieu. 

Tuy nhien. neu ngudi sir dung nhan thuc r<5 ring ho khong 
the co mang nhu mong muon trong tat ca thdi gian, bao nhieu thi 
du? Va khi nao hong hoc xay ra, dich vu phai dupe khoi phuc 
nhanh den muc nao? Ca hai la khia canh chu yeu cua thong so 
QoS do khd dung, hay do tin cay cua mang. 

Mot nam co 60 x 60 x 24 x 365, hay 31.536.000 giay. Gia 
thiet mot mang kha dung 99 phan tram thdi gian. Dieu nay cho 
phep mot nha cung cap dich vu co 315.360 giay. hay 87.6 gid 
mang khong hoat dong trong mot nam. Khoang thdi gian nay la 
tuong doi ldn Gia tri 99.99% se tot hem nhie^ va thdi gian 
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ngung hoat dpng cua mang giam xuong chi con khoang 50 phut 
trong mot nam. Tdt nhien nha cung cap dich vu can nhieu co chc 
dir phong va khdc phuc lot horn de dat dupe didu nay. Bang cho 
thay phan tr3m s3n sang dugrc bieu dien ducri dang thoi gian 
ngimg hoat dpng hang nam. 


Bang 5.2: Tinh san sang cua mang 
va thoi gian ngimg hoat d$ng 


Tfnh sin sing cua m?ng 

Ting thdri gian ngirng ho?t d$ng 
trong m$t nim 

99% 

3,65 ngiy 

99.5% 

1,825 ngay 

99,9% 

8,76 gicr 

99,95% 

4,38 gicr 

99.99% 

52,56 phut 

99,995% 

26,28 phut 

99,999% 

5,25 phut 


Ngay nay, thong so QoS kha dung cua mang thucmg vao 
khoang 99.995%, hay khoang 26 phut ngimg hoat dong trong mot 
nam, k£t not khoi phuc nhd hem 4 gicr. Cung co sir khac nhau giCra 
dp kha dung va do tin cua mang tir goc nhin cua timg ngucri sir 
dung va tu goc nhin mang tong the. Thong so QoS kha dung 
thucmg dupe quy cho mdi vj tri ho2c lien ket rieng le. Mot ngucri 
su dung kho tinh co the than phien rang mot lien ket chi sdn sang 
99.7% trong thang se dupe nhac nhcr rang 99,99% sdn sang nhu 
dutre quang cao va hira hen la ap dung cho loan bo mang. 
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5.2.6 Bao mat (Security) 

Bao mat la mot thong so moi trong danh sach QoS, nhimg 
lai la mot thong so quan trong. Thuc te. trong mot so truong hpp 
do bao mat co the duoc xet ngay sau bang thong. Gan day, sir do 
de doa manh me cua cac tin tac va su lan tran cua vi-rut tren 
mang Internet toan cau da lam cho bao mat trb thanh van de 
hang dau. 

Hau het bao mat lien quan toi cac van de nhu tinh rieng tu, 
su tin can, xac nhan khach va chu. Chucmg nay sc khong di sau 

t % p m • i 

vao chi tiet ve van de mang va bao mat, ma chi nhac nha rSng 
cac van de lien quan den bao mat thirong duoc g5n vcri mot vai 
hinh thuc cua phuong phap mat ma, nhu ma hoa va giai ma. Cac 
phucmg phap mat ma cung duoc su dung tren mang cho vice 
nhan thuc (authentication), nhung nhimg phuong phap nay 

thuong khong lien quan chut nao den van de giai ma. 

#• ^ 

Mot each ngan ngon, rieng tu va bi mat co lien quan toi cac 

ky thuat ma hoa rieng tu hay cong khai. Viec xac nhan tinh hop 
le cua khach hang ("ban dung la nguoi nhu ban da noi") thuong 
duoc quy dinh boi mot mat khau don gian, neu sir dung chu ky 
so thi phuc tap hem. va tham chi con phirc tap hem nua neu sir 
dung cac he thong sinh trac hoc nhu kiem tra vong mac. Viijc 
xac nhan tinh hop le cua may phuc vu thuong duoc qu> dinh boi 
mot chung chi so duqe dua ra boi nha cap chung chi va duoc 
quan ly boi mot nha quan ly dang ky. 

l oan bo kien true deu xuat phat tu viec bo sung them tinh 
rieng tu hoac bi mat va su xac nhan hoac nhan thuc cho mang 
Internet. Giao thirc bao mat chinh thuc cho IP, gpi la IPSec, 
dang tro thanh mot kien true co ban de cung cap thuong mai 
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di£n tir tren Internet va ng3n ngua gian lan trong moi truang 
VoIP. Mang Internet cong cong loan cau, thirong xuyen bj coi la 
thieu bao mat nh5t, da dira van de ve bao mat trcr thanh mot phan 
cua IP ngay tir khi bat dau. Mot bit trong tririmg loai dich vu 
(ToS: Type of Service) trong phan tieu de goi IP dirge dat rieng 
cho irng dung de co the bat buoc bao mat khi chuyen mach goi. 
Tuy nhien lai nay sinh mgt van de la khong co su thong nhat 
giua cac nha san xuat bo dinh tuyen khi sir dung truang ToS. 

Nguai sir dung va img dung co the them phan bao mat cua 
rieng minh vao mang va trong thurc te, each nay da dugc thuc 
hien trong nhieu nam. Neu co chut nao bao mat mang, thi no 
thuang duai dang mot mat khau truy nhap vao mang. Cac mang 
ngay nay can mot ca che bao mat gAn lien vai no, chir khong 
phai them vao mot each bira bai bdi cac irng dung. Neu khong 
kha nang ket hap cua tuang tac khach-chu gom ca bao mat se trcr 
thanh mot com ac mong. 


Mot thong sd QoS bao mat dien hinh co the la "ma hoa va 
nhan thuc doi hoi tren tat ca cac luong luu luong". Neu co lua 
chon, thi truye'n dOr li^u co the chi can ma hoa, va ket noi dien 
thoai Internet co the chi can nhan thuc de ngan gian lan. Ngay 
nay. t5m quan trong cua bao mat nhu mot thong so QoS la rat 
1dm, khong thd danh gia het dugc. 


5.3. CAC YEU TO CHINH ANH HlTONG DEN CHAT 
LUQNG THOAI VA CAC GIAI PHAP 
5.3.1 Vai tro quan trgng ciia bang thong 

Mgt sd danh sach cac thong so QoS cua mang co thd rit 
ngin. Mgt s6 chi gom bang thong, tre va bien dgng trl la cac 
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bien hop phap ma nguai su dung va img dung co the djnh ro Iren 
mang. Phan con lai chi la nhimg gi ma mang cap cho nguai su 
dung, do do nguai sir dung khong can thiet phai xac djnh cac gia 
tri cho bao mat hay bat ky mot thong so nao khac. 

Mot so danh sach chi co mol muc - bang thong. Bay gib 
tham chi tre va bien dong tre chi la nhimg gi ma mang co the 
dua ra. khong phai nhung gi ma nguai sir dung va img dung can 
hay mong muon. Cho truac bang thong du dung thi tat ca cac 
thong so QoS lien quan khac se tra ncn ma nhat. Day la mot ly 
1c co day sire thuyet phuc. Anh huemg cua viec tang bang thong 
den giam tre da duac de cap a phan truac, Nguai sir dung cb the 
chi can chon tre, bien dong tre... nao ma ho can va mot bang 
thong Ian se giai quyet tat ca. Khong can phai djnh ro bat ki mpl 
thong so QoS nao khac trir bang thong. 

Vi du, bang thong 1cm cho phep cac goi tin den dich hau nhu 
lap tire, do do toi thieu tre. Khong bao gia co hang doi ncn bien 
dong tre cung bien mat. Loi khong con la van dc bai vi nguai sir 
dung cb the giri moi thir nhieu lan trong ciing mot then diem va 
viec sir dung nhieu bo djnh tuyen se giam thieu loi. Bao mat 
khong la van de gi vi nguai sir dung co the thay doi djnh tuyen 
cac bit neu ho thich tren cac kenh va duang dan khac nhau. 

Cuoi cung. neu bang thong la tat ca nhung gi quan trong 
nhat, sau do khi tat ca da dugc dugc de cap va thuc hien, bat cir 
ai cb bang thong Ion nhat se thang. Cac nha cung cap cap quang 
va thiet bj ghep kenh phan chia theo buac song va cac nha cung 
cap djeh vu vai cac ducmg true cap quang ion cb khuynh huong 
tra thanh nhirng nguai ung ho tich cue nhat cua iriet ly QoS "chi 
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can bang thong" (only bandwidth). Dieu duy nhat can quan tam 
tren mang do la cac cong ty nay sc ban edi gi. 

Khong can co cube tranh luan nao ca. Ca hai phuremg phap 
tiep can deu co rat nhieu gia tri. Tuy nhien, dgi cho den khi bang 
thong thuc sir khong bj rang buoc, do la mot tuemg lai khong 

« r 

gan, thi viec them mot vai thong so QoS khac ben canh bang 
thong se la can thiet va can phai dirge quan tam. 

r \ i r 

5.3.2 Cac van de ca ban can giai quyet cho thoai IP va cac 
giai phap 

Cac kho khan Ion nhat rna thoai IP phai doi mat co the tom 
tat lai nhu sau: 

- Tre gay anh hudmg den tinh tircmg tac cua dich vu thoai. 
V r oi VoIP, khuyen nghj dua ra la tre mot chieu nho hem 150 ms 
(G. 114 cua ITU-T). 

- Mat goi anh hudmg den chat luong cam nhan cua ngucri nghe 

- Bien dong tre (jitter) gay can tro den tinh tuan tu va lien 
tuc cua luong thong tin da phircmg tien 

Van de nghe co ve don gian va dirge giai quyet triet de neu 
mdr rong bang thong that Icm va nhu the se giam dugc tre. Nhung 
vori nha khai thac la ca \ an de, cung nhu cau hoi dat ra la tai sao 
ngucri ta khong xay dung he thong giao thong that lorn de khong 
phai lo tac duemg nua? Den day thi ta nhan thay rang tien cho 
ddu tu xay dung mang khong nho. ai co the xay dung lai co so 
mang Internet toan cau trong mot sorm mot chieu? Bai toan kinh 
te dat ra phai khai thac hieu qua nhung gi da co, viec xay dung 
mang vtVi QoS dap ung dugc moi yeu can la viec lam tidp theo 
trona tircmg tai. 
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Tu nhung gi da phan tich a tren thi cac giai phap nham nang 
cao chat luong dich vu thoai IP cung nhu cac djch vu da phuong 
tien triet de nhat la xay dung mot mang voi QoS dam bao. Cac 
giai phap nhu tich hop cac co che de giai quyet van de tre, bien 
dong tre va mat goi a bo phdt va thu se giai quyet dugc phan ndo 
nhung tai thcri diem nay xem ra lai co ve kha thi nhat do don 
gian, dau tu it va co the thuc hien ducrc ngay do khong yeu cau 
thay doi co scr ha tang mang. Do chinh la nhung gi chung ta da 
phan tich khi dua ra cac thong so cua QoS, giai phap la cac ung 
dung tu bo sung QoS de dam bao chat luong dich vu. 

Cac giai phap nham nang cao chat luong thoai ve co ban 
bao gom 3 each (hinh 5.4): thu nhat nang cao chat luong mang 
(tuc la nang cao chat tuemg co so ha tang mang va xay dung mot 
mang dam bao ve QoS). Thu hai Id sir dung cac co che 6 dau thu 
de lam giam anh huong cua bien dong tre va khoi phuc mat goi. 
Thu ba la sir dung co che ket hop ca dau thu va phat de sua loi 
va giam anh huong cua loi. 

Xay dung mang mdi/nang 
cap mang de co cac cd che 
ho trd QoS 




Bo sung cac phan mem 
Ung dung ho trd 

Hinh 5.4: Cac giai phdp de dam bao QoS 


Doi voi thoai IP, do duoc nen de hoat dong voi toe thap nen 
bang thong cho no cung khong phai Ion. Khi noi den do cam 
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nhan ve chat lugng thoai, cac anh hudng Ian den chat lugng do 
la van de trd, bidn dong trl va mat goi. Con cac thong so QoS 
khac co the la thu y£u. Do do, ve ban chat, nhung kho khan ca 
ban ma thoai IP phai ddi dau chinh la tre, bien dong tre va mat 
goi. Tuy nhien, cac thong so nay co lien quan mat thiet vai nhau. 

Ta biet rang, goi dugc xac dinh la mat khi tre dau cuoi - dau 
cuoi cua goi vugt qua quy dinh. Nhir vay, goi mat la goi khong 
bao gid den dich (thai gian tre bang vo cung) nhung cung co the 
la goi mac du d§n dich nhung sau thai diem quy djnh doc ra cua 

f r * 

chung (trudng hap nay goi la mat do tre). So cua goi mat se 
giam khi tang tre bo dem nghla la tang thai gian tre cho phep cua 
goi. Tuy nhien, tang tre bo dem dong nghla vai viec tang tre dau 
cuoi - dau cuoi (ma dieu nay lai anh hucmg den chat luong, den 
do cam nhan cua ngudi nghe). Do do, can phai co sir can nhac 
thoa dang giua hai tham so nay (hinh 5.5). 



Hhih 5.5: Moi quan he giua tre - mat goi 
va can bang giua chung 


Trong mang IP. thdi gian tre doi vai moi goi la khac nhau 
dugc goi la bi£n dong tre (j itter )- De bu lai bien dong tr£ ddi vai 
moi gbi khi den bo phat. ngudi ta su dung giai phap dung bo 
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dem thich nghi a dau thu truoc khi doc ra. Bo dem thich nghi 
hay bo dem doc ra theo chucmg trinh la bo dem duoc dieu khien 
bang chuong trinh. no co the dir doan duoc tre cua goi va dieu 
chinh thcri gian dem tircmg ung vi'ri tre timg goi. Bo dem thich 
nghi se giai quyet diroc kha tot van de mat goi do tre. Tuy nhicn. 
tre dau cuoi - dau cuoi van phai dam bao theo khuyen nghj 
G.l 14 cua ITU-T. Truong hop goi co tre dau cuoi vuot qua quy 
djnh thi coi nhu bj mat va can sir dung cac ky thuat de tai tao lai 
goi. Cac ky thuat nay se duqc trinh bay 6 chuong sau. 



Chirdng VI 

GIAI PHAP NANG CAO CHAT LlTQfNG THOAI 


6.1. MAT GOI, TRE, BEEN DQNG TRE VA CAC GIAI PHAP 

' > f r t -H 

Nghien euu ve QoS co the giup giai quyet mol so van de 
nhu: mat goi, bien dong tre va tre. Nhirng mot so van de ma QoS 
kho giai quyet triel do dugc nhu la tre mang, tre do ma hoa/giai 
ma. tre lay mau va tre do so hoa. Dieu quan trong la phai biet 
phan nao khong the thay doi va phan nao co the dieu khien dugc 
then nhu bang sau: 


Bang 6.1: Cac thanh phan tre 



Trd c6 djnh 

Trk thay doi 

Tre xir ly G 729 (5 ms) 

5 ms 


Tre dong goi G 729 (10 ms/khung) 

20 ms 


Tre mang 


20 - 200 ms (> den vai giay) 

Tre tai bo dem a dau thu 


2 - 200 ms (> den vai giay) 


Khuyen nglii G.114 cua I I U-T cho rang tre tu dau cudi 
den dau cudi khong vugt qua 150 ms la duv tri dugc chat lugng 
thoai tot. 

Ba ydu to ehinh anh huang den chat lugng thoai IP ma ta da 
phan tich do la: tre. bien dong tre va mat goi. Tre Ion gay ra 
tidng vong va anh huemg den kha nang tuong tac cua toai dich 
vu nay. 
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% 1 mm % # ' f 

Trong lhanh phan phan bo cua tre dau cuoi - dau cuoi gom 
co tre xu ly, tre mang va tre bo dcm thi tre mang la kha Ion vS 
rSt bien dong. De khong che dugc tre mang thi giai phap hftu 
hieu nhat la nang cao chat lugng mang va cau true mang hup ly. 
Day la giai phap kha ton kern va phai thuc hien time bude. Cung 
co giai phap khac khong can nang cap mang nhung co the han 
che bat tre va bien dong tre la sir dung ky thuat phat da duimg. Y 
tudng cua ky thuat nay la phia bo phat sc gui cac goi thong tin 
dong thdi tren cac ducmg khac nhau, tai bo thu s2 lua chpn 
nhung goi co cung noi dung thong tin nhung den trude va noi 
dung thong tin con toan ven. Nhu vay, tre goi se IS 
MlN[d| ,d 2 ,...d n ], vdi d|,d 2 ,-.-d n la tre cua cac goi co cung npi 

dung di theo cac tuyen Rl, R2.Rn nhu hinh 6.1 dudi day. Va 

nhu vay tv le mat goi cung dugc giain dang ke. 



Nut mang 


Nut mang 


Hinh 6.1: Ky thuat phat da dirang 


Ky thuat nay chi can thuc hien d bo phat va thu. khong can 
co che ho tro cua mang nhung co nhugc diem la no si? lam tang 
tai cua mang. Ky thuat nay se rat tot trong trudng hgp thong tin 
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trao doi quan trpng nen ngudi ta co the chap nhan tang tai cua 
mang de dam bao chtit luong thong tin. Tuy nhien, ky thuat nay 
sc hicu qua hem khi kth hop vdi mot so ky thuat khac nhu khoi 
phuc mat goi, ky thuat phat hien tac nghen de chi kich hoat ky 
thuat phat da dudng khi phat hien nguy co mat goi hang loat do 
nghen cue bo. 


Hai thanh phan con lai trong tre dau cuoi - dau cuoi la tre 
xu ly va tre bo dem dirac giai quyet a bo phat va thu. Tre xii ly 
bao gom tre ma hoa va tre dong goi, no phu thuoc va thuat loan 

f r 

nen va toe do bo xir ly. Viec toi uu thuat toan ma hoa se giam 
dugc tre xir ly. Tre bo dem cung dugc giam thieu khi su dung co 
chc quan ly bo dem hop ly. Va quan ly bo dem cung la muc tieu 
giai quyet van do bien dong tre. Dieu chinh thoi gian doc goi ra 
khoi bo dem, dong thcri cung giai quyet tot van de doi vdi mat 
goi. Viec sir dung ky thuat doc goi thich nghi ket hop vdi kv 
thuat khoi phuc mat goi se thuc hien tot muc dich tai tao/che dau 
mdt goi. Hinli 6.2 dudi day cho thay cac ky thuat stir dung d bo 
thu phat dS giai quylt cac van de doi vdi thoai IP. 


Thpc hien Muc dich Giii quyet van de 



Hinh 6.2: Cac ky thuat thuc hien & bo phat va thu 

% 

Tai tao hay che dau goi mat la ky thuat nham lam cho ngudi 
nghe khong cam nhan thay su mat mat thong tin. No la ky thuat 
nham mang lai "am thanh tu nhien" nghla la cac doan thong tin 
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Cong nghc I olP vit cite giiti phap... 


hi mat cua cube dam thoai sc dirge "lap day" bdi mot doan thong 
tin gan tirong tu vdi doan hi mat. Tai tao la "dung" lai doan 
thong tin bj mat bang ky thuat nao do nhu: su dung doan thong 
tin cua goi nhan dirge trirdc do hay noi/ngoai suv tu thong tin 
cua cac goi trude va sau goi bi mat dua vao mol so dac tinh cua 
thoai nhu dang song hoac pho tan. Che dau la ky thuat ma dung 
nhu ten goi cua no la thuc hicn ‘hanh dong che day' nhumg gi bi 
mat. Viec che dau tinh vi cht'nh la lam cho nguoi nghe khdng 
cam thay kho chiu vc su mat thong tin hay do nghc hieu cua 
doan thoai. Doi khi tai tao va che dau la mot su ket hop. vi myc 
dich chung cung la lam cho thong tin nhan dugc co chat luimg 
tot him dua tren do cam nhan cua nguoi nghe. Xct tren mot 
nghTa rong him co the hieu la ky thuat nham khoi phuc mat gbi 
tire la lam cho doan thoai "tran muiTt" de tai nguoi kho ma cam 
nhan thay su mat thong tin trong do nhu su gian doan. cac am la 
hay su mco tieng. 

Ky thuat khoi phuc mat goi co the dugc chia thanh 2 loai: 
thuc hien a dau phat (sender-based) va thuc hien d dau thu 
(receiver-based) nhu hinh 6.3 dudi day. 



Hlnh 6.3: Phan loai ky thuat khoi phuc mat got 


Ngoai giai phap thuc hien d dau phat va dau thu la cac giai 
phap thuc hien tai dau cudi cua ngudi su dung, cd the ap dung 
giai phap nang cao chat lugng mang su dung cac mo hinh hd trg 
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QoS trong mang nhu mo hinh dich vu tich hop. mo hinh dich vu 
khac biet, la cac mo hinh cho mang trong lining lai. Cac mo hinh 
nay sc dirge irinJi bay trong muc 6.4. 

6.2. GIAI PHAP TH^C HIEN 6 PHIA BO PHAT 

f * \ % 

Co chc khoi phuc mat goi thuc hien a dau phat bao gom: 
Ycu cau phat lai tu dong (AR.Q - Automatic Repeat reQuest), 
sira loi triroc (TEC - Forward Error Correction). FEC bao ve 
mure khong deu f Uneven Level Protection), ghep xen 
(Interleaving) va UDP cai tien ( UDP Lite), llinh 6.4 duoi day 
phan loai cac ky thuat khoi phuc mat goi thirc hien 6 dau phat. 



Hinh 6.4: Phan loai ky thuat khoi phuc mat goi thirc hien 

o dau phat 


6.2.1. Yeu cau phat lai to dong (ARQ) 


Co chc nay sc thirc hien phat lai cac goi loi hoac mat. no la 
plurong phap pho hien de khoi phuc dua tren dau phat va thucmg 
sir dune trong TCP. 


Hinh 6.5 cho thay, phia phat se bo sung so thu tu vao cac 

goi duroc truyen di la 1.2.8. Phia thu co the can cu vao s6 

thu tu va phat hien dirge goi bi mat, vi du goi thu nam nhu tren 


hinh ve. 
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Cong ngh\* VoIP va cue gicii phap... 


T6i bi mil goi 
thu 5. Hay gui 
lai cho toi 



0 % 

Hinh 6.5: Cache yeu cciuphot Igi 


Sir dung ARQ, goi mat dugc dau phat phat lai. Co chc ARQ 
bao gom ba phan: 

- Dau phat hoac dau thu phat hien dirge dir li£u mat 
(timeout). 

- Giri xac nhan: Dau thu guri ban tin de xac nhan dir li£u da 
nhan dirge hoSc bi mat 

- Phat lai: No se quyet djnh dir lieu dirge dau phat phat lai. 

' * 9 0 

Co che nay dam bao truyen dd tin cay, chong dirge mat cum 
nhung no khong the sir dung cho cac irng dung thdi gian thuc 
nhay cam voi tre nhir thoai IP boi vi phat lai gay ra tre Ion va 
yeu cau them bang thong. 

6.2.2. Sir dung ma sira loi truve (FEC) 

Sir dung ma sira loi FEC, du li?u mat se dugc khoi phuc 6 
dau thu ma khong can phat lai ciia dau phat. Ca dur lieu goc va 
thong tin du thira dugc giri den dau thu. Co hai kieu thong tin du 
thira la: luong thong tin doc lap va phu thuoc. 
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Thong tin dgc lap FEC khong cSn biet kieu dur lieu goc 
(thoai, audio, video). Trong thong tin doc lap FEC, dur lieu goc 
cung voi du lieu du thira deu dirge gui tai dau thu. 

Dir lieu du thua nhan dugc tir du lieu goc nhdr sir dung toan 
tij excIusive-OR (XOR) hoac sir dung ma Reed-Solomon. Ma 
Reed-Solomon cho phep bao ve loi toi uu nhung gia thanh xir ly 
cao hom co che dua tren toan tu XOR. 

Nguyen ly cua FEC la truyen di k goi du lieu goc va kem 
theo h goi chan le du thira. Vi du k = 3 va h = 2, nhu vay cac goi 
truyen di co 3 goi du lieu Dl, D2, D3 va hai goi chan le PI, P2. 
Gia sir, mot goi du lieu D3 va mot goi chan le PI bj rot, thi tai 
bo thu co the khoi phuc goi du lieu D3 bang tir cac goi du lieu 
nhan dugc DI, D2 va P2. 


Cac khoi dCf lieu bi mat 



hoa 


Hmh 6.6: Co che khoi phuc du lieu cua FEC 

FEC lam viec hieu qua ngay ca khi ty le h/k nho. 6 bo giai 
ma FEC, mdt goi lien tiep co the sua dugc voi gia tri k Ion, vi bo 
ma hoa khong chi sir dung cac bit chan le ma con sir dung cac bit 

^ _ t ^ 

du lieu cho viec sua loi. Tuy nhien, neu k tang, tre tai tao a bo 
thu cung tang. Ma FEC co uu diem (+) va nhuoc di£m (-) do la: 
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Cong nghe VoIP va cac gun phup... 


+ Hoat dong cua FLC khong phu ihupc vao noi dung cua dtf 
lieu goc va cac goi mat co the sira chua chinh xac. 

+ Ma FLC yeu cau tre cao hoac yeu cau them bang thong. 

6.2.3. Bao ve mire khong deu (ULP) 

f S 

ULP dirge dua tren thuc te cac phan khac nhau cua du ligu 
co muc quan trong khong deu nhau dirge uu ticn bao ve chat 
lugng khac nhau. Vi du, ncu thoai dirge ma hoa su dung CF[J’ 
thi "pitch" va cac tham so bo loc du doan truoc dugc xem xel la 
quan trong horn cac ky hieu trong khoi ma hoa kich thich. Mol 
loi trong tham so bo loc du doan truoc co the dan den giam chat 
lugng. trong khi mot loi trong khoi ky hieu se anh huemg it tham 
tri gan nhu khong anh huimg tai chat luimg cam nhan thoai. FJay 
la diem mau chot thuc day su dung bao ve khong deu cho du li^u 
ma co do quan trong khong deu. Cac khoi du lieu dugc sip xep 
trong goi RI P giam dan theo do quan trong va nhu vay du lieu 6 
phan dau (quan trong) se dugc bao ve tot hem. Dinh dang cua tai 
du lieu bao gom thong tin cua cac khoi du lieu dugc bao ve 
trong goi va cac muc bao ve, chieu dai bao ve cua moi mot muc. 

6.2.4. Ghep xen (Interleaving) 

Ghep xen la mot ky thuat khoi phuc mat goi dugc sir dung 
cho cac ung dung ma tre la van de quan trong thu yeu. Neu ca 
cua khoi du lieu dugc tao ra 6 mot thdi diem bai mot bo ma hoa 
ma nho hem ca cua tai du lieu cho phep trong goi thi mot vai 
khoi du lieu co the ket hgp trong mot goi. Tuy nhien. de giam 
anh huong cua mat goi (nhat !a mat cum), cac khoi du lieu goc 
dugc ghep xen truoc khi phat di nhu minh hoa tren hinh 6.7. 
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Tai bo thu, cac khoi dir lieu dirge tap hop va sap xep lai theo 
thu tir nhir ban dau va dura lai bo giai ma. Anh huemg cua mat 
goi (mot goi bao gom mot vai khung du lieu) dirge phan bo tren 
cac khoang thai gian nho tirang ung thay vi cac khoi du lieu mat 
lien tiep. Anh huemg cua mat goi giant beri vi: 

Cac khoang thtri gian nho tuomg ung co chieu dai nho horn 
chilu dai mot am vi (phoneme). Do do, neu mat co the noi suy 
lai khoang da mdt va tinh de hieu cua thoai la khong giam, 
Trong do neu khong sir dung ghep xen thi khi goi bi mat se mat 
hoan loan mot am vi va dan tai lam giant kha nang hieu dugc 
cua thoai. 

Neu bg thu co sir dung ky thuat che dau mat goi thi viec noi 
suy co the thuc hien tot hem vai khoang thai gian bi m4t ngdn va 
kho khan nc ; u mdt trong khoang thai gian dai. 

Ghep xen co mot so uu (+) va nhugc (-) diem la: 

+ Giant anh huang cua mat goi do phan tan mdt. bi$n mdt 
cunt thanh mat dim 
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Cong nghe VoIP va cue giiii phup... 


+ Khong lam tang tai cho mang 
- Lam tang tre gay kho khan cho mQt so ung dqng. 

6.2.5. UDP cai tien (UDP Lite) 

UDP Lite la sir cai tien tu UDP thong thirong, no dugc thiet 
ke cho cac ung dung ma co che hoat dong a bo thu van nhan goi 
du lieu bi loi chu khong huy bo ngay, viec loai bo goi nen de lap 
ung dung quyet dinh la du lieu con dung dugc hay bo. VoIP la 
ung dung thuoc loai nay. Lop IP khong giai quyet van de n&y vi 
trong tieu de IP, truong tong kiem tra loi ( checksum ) khong thgc 
hien kiem tra loi phan tai du lieu trong goi IP. UDP Lite cung 
cap mot kiem tra loi veri muc bao phu timg phan tuy chon. Hinh 
6.8 cho thay tieu de goi UDP da cai tien so voi tieu de UDP 
thong thuong nhu trong hinh 2.3. 


Bit 0-3 Bit 4-7 Bit 8-11 Bit 12-15 

Bit 16-19 Bit 20-23 Bit 24-27 Bit 28-31 

S6 cong ngudn 

S6 cing dich 

Th6ng tin tong kiem tra 

Ting ki&m tra 

DO li$u 


Hinh 6,8: Dinh dang tieu de UDP Lite 


Su khac nhau giua UUP Lite va UDP thong thirong la 
truong chieu dai (length) dugc doi thanh truong (checksum 
coverage). Truong checksum coverage se tinh toan so byte tir 
byte thir nhat cua tieu de UDP. UDP Lite cung sir dung mot tieu 
de gia bao gom mot vai truong cua lop IP de kiem tra. Neu 
truong checksum coverage bang “0" thi toan bo goi UDP dung 
de kiem tra loi. 














( hmrng VI: Giai phap ndng cao chat hrong Ihoai 


209 


6.2.6. Danh gia cac ky thuat thuc hien dr bg phat 

Neu tre dau cuoi - dau cuoi (end-to-end) la thur yeu nhu trong 
phat thanh quang ba thi ARQ, FEC va ghep xen co the dugc ap 
dung de khoi phuc mat goi. Neu su tai tao goi mat co the chap 
nhan thi ghep xen nen dirge sir dung vi no khong tang them tai 
cho mang. Neu tre la van de rat quan trong thi co che FEC tre 
thap nen dirge sir dung. UDP cung co the dirge sir dung ket hgp 
voi FEC de khai thac sir quan trgng khong deu ciia du lieu. 

UDP Lite co the cung cap a mot lap img dung vai mot goi 
bi loi thay vi loai bo no a mot lap giao thirc. No len den lap img 
dung mai quyet dinh lieu goi loi nen sir dung hay bo di. 

Phai thay rang qua ky thuat dugc mo ta giiip cho viec lira 
chon phirang phap giai quyet van de khoi phuc mat goi. mot vai 
ky thuat nhir ARQ va FEC lam tang tai mang nen co the lam tang 
xac suat nghen va mat goi. Sir quyet djnh tot nhat thuang phu 
thuoc vao img dung, dieu kien mang va mot so rang huge khac. 

6.3. GIAI PHAP THirC HIEN 6 PHIA BO THU 

Khoi phuc mdt goi thuc hien a dau thu dirge xem nhu bang 
each nao do dl giam anh huirng den chat lugng, tac dong den 
cam nhan ciia nguai nghe. ni’n viec khoi phuc mat goi a dau thu 
co the' xem nhu viec che dau su mat goi nay de giam anh huong 
den chit lugng cam nhan tha> hr nguai nghe. 

6.3.1. Nguyen ly ca ban 

Trong muc nay, chiing ta tong ket mot so ky thuat che ddu 
loi ma dugc thuc hien bai dau thu. Cac ky thuat nay sir dung khi 
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Cong nghe VoIP vti cue gidi phap... 


nipt co che phia phat sura hau het cac mat cym va chi con nipt s6 
nhom nho can sua tiep, Mot ty le mat cym da duyc giam, che 
dau loi la mot each hieu qua de sira loi con lai. 


Phucmg phap che dau mat goi thuc hipn thay the mol goi 
mat. Bang each tong hop phan am thanh hoac tin hipu thoai 
tuemg ung voi goi da mat. Dieu nay co the thuc hien vi hau hot 
cac phan cua tin hieu thoai hoac am thanh thay doi cham thco 
thai gian, do vay chung gan nhu giong cac doan tin hieu khac 
xem hinh 6.9. 



(a) Tin hieu thoai goc (b) Mat goi voi khoang 10 ms 


Hinh 6.9: Cac doan thoai ngdn co dang song giong nhau 

Cac ky thuat nay lam viec tot khi ty le mat goi nho < < 15%) 
va khoang then gian bi mat nho hern 40 ms. Khi chieu dai mat 
lien tiep gan bang chieu dai cua am vi thi ky thuat na> lam vi£c 
se khong hoan hao. 

6.3.2. Phan lo^t 

O phia Uiu co 3 phucmg phap che dau mat goi la Chen, npi 
suy va tai tao. 1 rong moi phuung nhap lai chia ra ca«. ky thuat 
thuc men khac nhau nhu hinh 6.(1 
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Hinh 6.10: Phan logi ky thuat khoi phuc mat goi 
thuc hien a dan thu 


6.3.2.1 Chen (Insertion) 

Trong phucmg phap chen, goi bi mat dugc thay the bang 
vice chen day vao cac bit. Trong ky thuat chen chia ra ba loai 
nhir sau: 

- Ghep noi (Splicing): Day la ky thuat don gian nhat, neu 
mat goi xay ra no se cat bo doan tin hieu tuong ung mat, vi du 
goi thu 3 bi mat thi tiep then goi thu hai la goi thu tu. Nhu vay 
trong tuong tin hieu thoai se co doan tin hieu thoai bj cat bo 
tuong ung chua trong goi thu hai. 

- Chen khoang lang (Silence substitution ): Thay the chieu 
dai mat goi voi bien do bang 0, ky thuat nay chi chap nhan ducrc 
khi khung rat ngdn va ty le mat la rat thap. Hoac chen nhieu 
(Noise substitution): Dung nhieu nen tuong ung voi khoang lang 
thay the . ho doan du lieu b| mat. 

. Tap lai bang cac goi truoc do: Kv thuat nay chdp nhan 
dugc km mat goi don. Goi tot nhan dirge truoc goi bi mdt dugc 
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Cong nghe VoIP va cac giai phap... 


r % r 

lap lai de lap day vao khoang thoai bj mat, Tuy nhien. I3p lai gay 
ra mot so am thanh la. 

6.3.2.2 Noi suy (Interpolation) 

Noi suy la ky thuat phirc tap hon chen, vi chung con xem 
xet tori dac tinh thay doi cua tin hieu thoai hoac am thanh. 
Phuung phap nay se su dung cac goi lan can (trude va sau goi bj 
mat) de lam ca so tai tao lai goi bi mat va thay the chung. Ky 
thuat noi suy co 3 dang: 

- Thay the bang dang song (waveform substitution ) cua tin 
hieu thoai hoac am thanh truoc hoac sau doan bi mat. 

- Noi suy dang song theo chu ky "pitch" (Pitch waveform 

f i f i 

interpolation ): Neu goi mat la doan vo thanh dupe thay the bang 
each lap lai. Neu goi mat la doan hCru thanh dupe thay the bang 
each lap lai dang song theo chu ky "pitch". Kv thuat nay chn 
chat lupng tot horn "waveform substitution". 

- Co dan thang thoi gian ( Time scale modification): Ky thuat 
nay cho phep co dan doan thoai hay audio trude va sau doan bi 

t 7 * r 

mat de bu lap nhung doan bi mat nay. Doan song chuyen tir goi 
trude sang goi sau dupe noi suy trong mot cira so de tim dang 
song toi uu, do do chat lupng cua ky thuat nay cao hem cac ky 
thuat da trinh bay d tren. Tuy nhien, tre thuat toan cung cao hem 
va tinh toan phuc tap hem. 

6.3.2.3 Ky thuat tai tao (Regeneration repair techniques) 

Ky thuat tai tao sir dung nhung dieu da biet cua thuai toan ma 
hoa de tong hop tin hieu thoai ho3c am thanh tuemg img vdi goi 
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da mat, cong nghe nay phu thuoc vao bo ma hoa thoai nhimg chat 
luang tot bai vi so luang Ian trang thai thong tin duprc sir dung de 
tai tao. Tuy nhien, ky thuat nay cung ycu cau tinh toan kha phuc 
tap va tre tinh toan cung Ian. Ky thuat nay chia lam 2 loai: 

- Npi suy tham so (Parameter interpolation ): Cac tham so 
ma hoa nhu LPC va do tang ich co the dirac sir dung de noi suy. 

- Khoi phuc tren ca $a mo hinh ( Model-based recovery): 

? ( % 

Doan mat cua tin hieu dirge khoi phuc bang each mo hinh hoa 

dorng ma hoa cua tin hieu thoai hoac am thanh cua no. 


6.3.3 Danh gia cac ky thuat thirc hien a bo thu 

Hinh 6.11 ducri day cho thay sir lien quan giua do phuc tap va 
chat luang cua cac phuang phap khoi phuc mat goi khac nhau. 



Hinh 6.11: Moi quan he giiea chat luang va do phuc tap 
cua cac phtremg phdp khoi phuc mat goi 
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Cong nghe VoIP va cac gidi phcip 


Trong cac ky thuat trcn thi ky thuat chen la don gian nhirng 
chat lurgng khong cao. Cac ky thuat noi suy va tai tao cho chat 
liromg kha tot nhung do phirc tap cung kha cao. 

Sau day se trinh bay chi tiet ky thuat co chat lircmg kha cao 
va de thuc hien do la ky thuat co dan thang thoi gian. Ky thuat 
co dan thang thcri gian dugc sir dung ket hop vcri ky thuat doc ra 
thich nghi se dat dugc hieu qua cao. 


# 

6.3.4. Co che dgc ra thich nghi va ky thuat co dan thang 
then gian 

Trong he thong thong tin, de giam tre, giam bien dong tre v£ 
khoi phuc mat goi co the dugc thuc hien vcri su ket herp cua cac 
lop khac nhau trong mo hinh OSI. Mot chuc nang quan trong 
dugc thuc hien 6 dau thu la che dau mat goi, nghia cua che dau b 
day the hien kha nang "lap day” nhirng doan thoai bi mat b3ng 
ky thuat co dan ve mat thcri gian, muc dich che dau su mat mat 
lam ngudi nghe khong cam nhan thay su mat thong tin do mat 
goi gay nen). Mot chuc nang khac dugc dua ra va cung rat hi?u 
qua la sir dung co che dgc ra thich nghi de giam mat cac eoi den 
tre (neu sir dung co che doc ra thong thudng thi cac goi nay se bi 
mat). Co che nay co the hieu !a tinh toan thcri diem doc tinig goi 
ra thay doi thich ung voi bien dong tre cua timg goi. 


# 

Y tuemg cua ky thuat co da t thang thcri gian (TSM - Time 
Scale Modification ) cua tin hieu t loai dugc sir dung khong phai de 
thay doi toan bo toe do dgc ra cu: luong tin hieu thoai ma la de sap 
xep lai {cau true lai) doan tin hieu bi mat hoac tre. Y tuemg chinh 
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la do tao ra doan tin hieu co chu ky am lirgng tic*ng noi (pitch) phu 
hop vtVi tin hicu goc. bang each sir dung thong tin chu ky giong noi 
ciia cac khung truac va sau killing bj mat. Ky thuat TSM sir dung 
thuat toan "lap day bang song dong dang” (WSOLA - Wave 
Similarity Overlap-Add) co the tao ra tin hieu veri cung chu ky 
giong noi tir tin hieu dugc cung cap cho thuat toan. 


6.3.4.1 Ca che dem va chirtrng trinh dye ra 

9 9 9 

Trong mang "co gang toi da" nhir mang Internet, cac goi 
thoai hay audio co the den tre lioac tham chi mat do khong den 
diroc dich vi ly do nao do. O dau phat, cac goi thoai/audio dirge 
tao ra trong nhirng khoang thai gian deu nhau va dugc giri qua 
mang IP den dan thu. Cac goi co the di theo nliieu duong de den 
dich va tluri gian den phu thuoc vao trang thai va khoang each 
dirimg di, do do tie mang cua cac goi khac nhau la dieu de hieu, 
no dirge hicu la bien dong tre (jitter). Cac phuong phap de giam 
bien dong tie co the chia lain ba phirimg phap nhir sau: 


- Phuong phap thuc hien phia phat: Phia phat se lua chon 
che do ma hoa va dieu chinh toe do bit theo trang thai mang hien 
thai. l ong tie dan cuoi. bien dong tre va ty le mat goi do bang 


mure do nghen cua mang. 

- Plurmig phap thuc hien tren ca sa mang: Tai nguyen dirge 
cap phat a cac nut mang de dam baa chat lugng dich vu yeu chu. 
Nhir vay. cac nut mang co ca che nhan biet su iru tien cua cac 
goi nhu thoai hay video. 

- Phuong phap thuc hien phia thu: Cac goi dugc dem trong 
mot khoang thai gian ng^n trong bo dem truac khi dugc doc ra. 
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Cac goi den sau thdi han doc ra coi nhu bi mat. Bing each ting 
tre bo dem thi so goi bi mat se giam nhung lai lam tang tre dau 

r > * ' / 

cuoi - dau cuoi. Do do can co su can nhac giua ty le mat goi va 
tre gbi dau cuoi - dau cuoi trung binh. 

Trong ba phuomg phap nay thi phuang phap thu nhat tlivrc 
hien phia phat yeu cau thay doi cau true cua ca bo rna hoa va giai 
rna. Phirong phap thur hai yeu cau phai thay doi cau true ca sa ha 
tang mang. Phuang phap thu ba thyc hien a phia thu la co ve 
hap dan khi chung chi yeu cau them bo dem doc ra a dau thu ma 
co the giai quyet van de kha hieu qua. 

Trong hinh 6.12 mo ta hai truang hap khong co bo dem va 
co bo dem. Truong hap khong co bo dem, cac goi dupe doc ra 
ngay khi nhan dupe. Hinh 6.12(a) cho thay khi goi dau tien den 
no se dupe thiet lap thai gian doc ra, cac goi tiep theo se dupe 
doc ra theo mot chu ky tre lien quan vai goi dau tien. Tuy nhien, 
nhung goi trai qua tre mang Ion se den qua muon. Trong truang 
hop nay, ty le dang ke cac goi bi mat va chat lupng thoai la rat 
thap kho chap nhan. Bo dem cac goi vai chu ky ngan tren hinh 

V m * 

6.12(b) dam bao rang se co it goi bi mat hon. 



Hinh 6.12: Vai tro cua bo dem 
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Phuong phap chung de dieu khien doc ra cac goi dupe thpc 
hien bang bo dem doc ra a bp thu de hap thu bien dong tre trodc 
khi luong thoai doc ra. Khi sir dung ky thuat hap thu bien dong 
trc, cac goi khong doc ra ngay lap tuc khi nhan dupe ma giu 
chung trong bo dem va duoc doc ra theo thai gian dope lap 
trinh. Ky thuat nay se tang them tre cho cac goi den serm nhumg 
no cho phep su dung dope cac goi den co do tre cao thay vi cac 
goi nay coi nho bj mat neu khong sur dung ca che dem doc ra. 
Lou y rang co so can bang (thoa hiep) gioa thoi gian trung binh 
ma cac goi lou trong bo dem (tre bo dem) va so cac goi bi mat 
(do den qua muon). 


Thoi han cuoi cung (deadline) cho goi den tre ma tang thi co 
the doc ra nliieu goi han, nghla la ty le mat thap nhong dong thoi 
gia phai tra cho tre bo dem cung cao han. Tre bo dem gop phan 
dang ke lam tang tre dau cuoi - dau cuoi. ma dieu nay yeu cau rat 
chat che de khong anh hoong den tinh chat dich vu (nhat la veri 
cac dich vu thoi gian thpc nho thoai). Tuy nhien, viec tuan thu 
theo khuyen nghj cua ITU-T G. 114 la tre mot chieu ducri 150 ms 
cho ca hai huong doi voi thong tin thoai la co the thpc hien dope. 
Trong thpc t4, mat goi trong cac ung dung nhay cam veri tre nho 
VoIP thi khong chi cac goi bi rot do nghen mang ma con do bi£n 
dong tr^. Anh hoong cua bien dong tre va co che cua thpc hien 
dem co tac dong dang ke den chat lopng cua ong dung. Tuy dem 


doc ra giant dope mot so goi trl ngim, con mot so goi co tre dim 
cu6i - dau cuoi lem thi tre doc ra se van dope coi nJto la mdt. tuy 
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nhien ncu ty le mat goi dubi 20% co the ap dung cac phuong phap 
che dau mat goi (PLC - Packet Loss Concealment). Su dung thuai 

I -» 

toan doc thich nghi la giai phap dieu chinh tre doc ra tha> ddi luy 
theo dieu kien bien dong cua mang. 

Cac nghien ci'ru trubc day tap trung vao viec can bang citra 
ire va mat goi, trong khi co gang bu hoan loan ho3c gan nliu 
hoan toan bien dong tre cua cac "talkspurt". Bang each thiet lap 
thbi gian co dinh cho tat ca cac goi trong mot "talkspurt". cac goi 
ra dirge doc nhir toe do goc, lien tuc va theo chu k\ mau vi Ju 
cac khoang 20 ms. Tuy nhien, trong cac doan thoai co 
"talkspurt" dai va co sir bien dong Ion cua cac gbi trong 
"talkspurt" thi phircmg phap nay chira dap irng dugc. Do vay ma 
can phai co phirong phap doc thich nghi khong chi \bi cac 
"talkspurt" ma trong lung "talkspurt". cu the la thich nghi vori 
bien dong tre cua timg goi. 

6.3.4.2 Phwffngphap doc ra co dinh va thich nghi 

Nhir tren da trinh bay, de giam bien dong tre co 3 phmmg 
phap, trong do phuomg phap thir ba la chi thuc hien a phia thu de 

thuc hien hem ca va cung rat hieu qua. Sau day se trinh ba\ cac 

* ' 

co che sir dung bo dem va co che doc tir bo dent ra thich hgp de 
giai quyet van de bien dong tre va mat do tre. 

I linh 6.13 minh hoa ba co che thiet lap chircmg trinh doc co 
ban. Hinh ve cho thay tre cua cac goi thoai tren mang nhir dirirng 
cham cham va tre doc ra nhu durong net lien. Cac goi den sau 
thoi han cho phep (nam tren duong net lien) se coi nhu la mat. 



( htcang VI: (Jiai phap nung cao chat lutmg thoai 


219 


Cct die don gian nhat ircn hinh 6.13(a) la thuat loan !. no sir 
dung thdi han doc ra la co djnh cho tat ca cac goi thoai trong mot 
phien (hay mot cuoc goi thoai). 

Vdi cac thuat loan 2 hinh 6.13(b), ca die doc ra da dupe cui 
lien so vai thuat loan 1, tre mang duac giam sat va thdi gian doc 
ra duac dicu chinh thich nghi sau moi mot chu ky cua khoang 
lung (nghTa la trong mot "talkspurt" tre doc ra la khong tha> doi). 
Dura tren sir quan sat cho nipt cuoc thoai dicn hinh cho thay, 
doan tin hieu thoai la tap hop cua cac "talkspurt" noi vai nhau 
bdi cac khoang lang. Thai gian doc ra cua moi "talkspurt" moi 
co the dupe dicu chinh bang each dan hope non cac chu ky 
khoang lang. Tuy nhien, thuat toan nay hi han che khi cac 
"talkspurt" dai va su bien dong tre mang cao trong cac 
"talkspurt". Vi du no khong the thich nghi vai trudng hap dmh 
cua tre cao nhu trong "talkspurt" thir ba d cac goi dupe khoanh 
tron tren hinh 6,13. Nhu cac ket qua da nghien cuu cho thay, cac 
goi hi mat theo cum se lam giam kha nang nghe ro. Moi mot goi 
co thd co thdi gian doc ra dupe lap trinh khac nhau tuy theo 


thdng ke tre bien doi. Phirong phap nav dupe bieu dien bang 
thuat toan 3 trong hinh 6.13(e). 1 hunt loan 3 yeu cau co dan cac 
edi thoai de hao dam doe ra lien tuc va do vay can phai co dan 
thdi gian doc ra lorn, l uy nhien, su mem deo cho phep giam tre 
bo dem trung hinh trong khi van giam dupe mat goi do d£n trl 6 
cung thdi diem. Nhd vav ma su can hang giura Ire bo dem va mdt 
do tie dupe cai thien tot han. 
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H'mh 6.13: Cdc ca che doc ra khde nhau. (a) thudt toan 1: ca 
chi doc ra cd dinh. (b) thuat toan 2: cache doc ra dieu chinh 
giirn cdc taikspurt. (c) thudt toan 3: cache doc ra thich nghi 
dieu chinh trong tirng taikspurt 
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Bang 6.2 dinh nghTa mot tieu chuan danh gia chat luong cho 
cac ca chc thiet lap thai gian doc. Ky hieu ca ban va dinh nghTa 
mot so thain so nhu tre dem trung binh, ty le mat do tic nhu la 
tieu chuan chat luong co ban de thuan lien cho vice tinh toan. 

Bang 6.2: Cdc ky hieu ca ban de tinh toan thai gian doc ra 


Ky hi?u 

Mo ta 

u 

Thai diem goi / gi>i 

t; 

Thai diem nhgn dirge goi / 

tp 

Thai diem goi / daac doc ra 

< 

TrS mang cua goi / 

< 

Tre bp dem cua goi / 

< 

Tre dem trung binh cua mpt luong 

d; 

Tong trl cua goi / 

d™. 

Thai han doc ra c6 dinh 

d™. 

Thai han doc ra cua got i 

D k 

Th6ng ke bac da sap x£p cua {r/'} 

Cn 

Ty le mat lien kdt 

El 

Ty le mit do tr§ 

A 

E. 

Ty le do tre xac dinh bai ngirdi si> dung 

Eb 

Ty le mat cum 

E 

Ty le mat tong 

R 

Tap hap cac goi nhan dupe 

P 

Tap hap cac goi dirge doc 

B 

Tap hap cac goi mat lien tiep 

N 

S6 cac got trong ludng 

Lo 

Thai gian dong goi 6 phi a gm 

Li 

Chieu dai thac td cua goi i da co dan 

L* 

Chieu dai mong muon cua goi i 

- ■ --- 
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Cong nghf VoIP va t'tic giai phap... 


THljT hi cac goi 



Thi/tUcac goi 



Nhu mmh hoa trong hmb 6.14 dirdi day, biea di^n then gian 
khi mot goi diroc gui, nhan va doc ra la l[ , t' , t Chi so i = i. 

2,. N bieu thi so thii tu cac goi. gia sir co N goi Jucrc gin tronc 
doan thoai. Vi cac goi thoaj tnadng ducrc <ir Iy va Jong goi tror 
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cac khoi co dinh va cac goi duac gui di theo chu ky vai mot thai 
gian dong goi hang hang so L«, vi du tj.* 1 -tj = L 0 = const. Tre 

bo dgm cua goi i dugc tinh bdi dj, = t' p — tJ., trong khi tre mang 
(/' dugc tinh bai dj, = tj -1j. Tre tong </,' la tong cua hai trc tren 
dj = dj, + dj,. Chu y rang trc tong khong bao gom thai gian ma 

hoa va dong goi (la mot tre lhanh phan va bang hang so cua tie 
dau cuoi - dau cuoi), vi moi quan tarn chinh la truyen goi \t doc 
ra. Chung ta sir dung dj, = co de chi ra ring goi thir i bj mat 
trong khi truyen va khong bao gia co the den dich duac. Do vay, 
tap hap cac goi nhan duac tinh bai R = |i|tj < aoj. 

Nhiem vu cua ca che doc ra cu the la thiet lap tre tong cho 
phep toi da co the dj^ av (thai han doc ra) cho moi goi. Chu y 

ring, trong thuat loan 1 va 2 trong hinh 6.13 thi dj nix = d max = 

hdng so cho tat ca cac goi i thuoc vao phien hoac cCtng 
"talkspurt". Do do, thai gian doc ra cac goi a by thu co dinh nhu 
minh hoa Iren hinh 6.13(a) va chieu dai cua cac goi ra la hang 
s6, vi du L 0 = tj,* 1 - tj,. Vai thuat loan 3 s\s thich ung duac thge 

hien thurc su tren nmg goi. Nhu ket qua cho thay. chieu dai cua 
thoai dirge doc ra co the khac dot vai moi goi. 

i'=C-t; (6.i) 

C> day L, la chieu dai thue sir cua goi i sau ion da dat.. K> 
qua doc ra thich nghi duac minh hga trong hinh 6.13(b). Co dar 
then gian doc dugc yeu cau cho timg goi thoai la muc tieu cur 
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Cong nghe VoIP va cac giui phap... 


cua ky thuat nay. Khi danh gia cac cor che doc thich nghi khac 
nhau, chung ta chu y den hai tham so, thu nhat la tre dem trung 
binh dugc tinh boi. 


d h - Zd' -d 1 

b \t\ max n 

F 


( 6 . 2 ) 


Trong do P = {i,t' > tj j la tap hop cua cac goi dugc dgc ra 

va |P| bieu thi cac yeu to cua tap hop nay. Tham so thu hai la ty 
le mat do tre ket hop, dugc tinh boi: 

E / =J«j-|P|)/N (6.3) 


De day du chung ta cung dinh nghTa ty le mat lien ket 
e n = (N-| S J3|)/N. Ty le mat tong bang tong cua hai tham so 

e = s n +z,. Va sau cung la ty le mat cum ky hieu boi e b , de xac 
dinh so lugng cum bi mat. Mat cum dugc xem xet rieng boi vi 
chung kho che dau va lam giam dang ke chat lugng thoai. Djnh 
nghTa tap hop cac goi voi truong hgp mat hai goi lien tiep la 

B = |ijtp < t^,tp +1 < t^ 1 }, khi do ty le mat cum dugc tinh boi 

e b = B|/N . Mat khac, ty le mat cum e b la phan tram xay ra mat 
cum trong mot phien. 

Trong cong thuc tinh e b , M cac goi bi mat lien tiep dugc 
tinh nhu M - 1, trong do M > 2. 


63.4.3 Tinh loan thai gian doc ra 

Hoat dong co ban cua chuomg trinh doc ra la de thiet lap 
thoi gian t p cho moi goi. Trudc khi goi i co the dugc doc ra 
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chung ta can phai quyet djnh chieu dai Lj de thirc hien xac lap 
(hang thdi gian theo yeu cau. Theo cong thiic (6.1), co the hoan 
loan thiet lap thai gian doc ra cua cac goi tiep theo vdi 
tp +l = l p + L'. Do do, de doc goi i, chung ta can udc lugng thai 
gian den va thai gian doc ra cua goi i + 1, hoSc udc lugng tre 
mang dj* . Ncu tre goi tiep theo dugc ircrc lugng dung tire la no 

se den dung thai han va se san sang khi goi hien tai vua dugc 
doc ra xong. Viec udc lugng tot tre mang la yeu to quan trong 
cho chuang trinh doc ra thich nghi. Co kha nhieu thuat toan de 
tinh toan thdi gian tre doc ra nhu: thuat toan dua tre udc lugng 

> (r 

tg hoi quy, thuat toan dua tren thong ke, thuat toan dua tren loc 
thich nghi. Trong do thuat toan dua tren loc thich nghi co nhieu 
uu diem han va dap ung dugc su hien ddi nhanh cua tre mang. 

Trong phuomg phap sir dung thuat toan dem doc ra thich 
nghi, thay vi phan ung lai su thay doi bat thudng cua mang, no se 
du doan tre mang. Tre doc ra dugc tinh tur tre va bien dong tre 
mang da du doan. Du doan chinh xac tre mang co the dap ung 
dugc su thay ddi nhanh cua mang do dieu chinh tre hieu qua han. 

Thuat toan loc thich nghi truyen thong da dugc sir dung cho 
viec lam bang va triet tieng vgng. Thuat toan loc thich nghi ca 
sd muc dich la tdi thieu hoa sai so binh phuang trung binh mong 
dgi giua gia tri thuc va gia tri udc lugng. Cac so lieu trude do 
dugc cho qua bo loc FIR dc tinh toan udc lugng hien thdi. Sai sd 
binh phuomg trung binh sau do dugc sir dung de hieu chinh trong 
sd cua bd loc thich nghi. So do khoi ciia bo loc thich dugc minh 
hga tren hinh 6.15. 
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H'inh 6.15: Sa do khoi ciia bo loc LMS thich nghi 

Thuat loan binh phucmg trung binh nhd nhat tieu chuan hoa 
(NLMS) dugc sir dung cho bo uac lugng thich nghi. Uac lugng 

A 

tre mang d, dugc tinh nhu sau: 

d, - w^n, (6.4) 

A ^ 

Trong do d, la gia tri tre mang da du doan cho goi thu i, W; 

la vec ta Nxl cua cac he so Igc thich nghi, w T la chuyen vj cua w 

% * 
va n, la vecto Nxl cua tre mang cua N goi truoc do. Trong so 

cua bo loc w, dugc cap nhat sau moi goi sir dung thuat loan 

NLMS nhu cong thCrc (6.5): 

W]=W+ _J± -n t .e, (6.5) 

n,n,+a 

Trong do p la do Ion cua buorc nhay, a la mot hang so nho 
dugc them vao de tranh chia cho 0 va e, la sai so uac lugng. Sai 
so udc lugng dugc tinh nhu sau: 
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Trong do n, la tre mang thuc te va d, la tre dir doan cua goi 
i. Bang 6.3 liet ke cac gia trj cua cua cac tham so sir dung. 

Bang 6.3: Cac gia tri tham so duoc sir dung 
trong thuat loan NLMS 


Tham s6 

Gii trj 

Wo 

(1 0 . . . 0] T 

N 

18 


0,01 


9 mm mm \ 9 \ 9 

Bien dong tre mang v, va tre dau cuoi - dau cuoi tong D, 
duoc tinh theo cong thirc (6.7) va (6.8) nhu diroc mo ta cho giao 
thCrc dieu khien truyen trong RFC 793. 


v, =av,-i + (l-a)|d,-n 1 | (6.7) 


D, = d. + pv, 


( 6 . 8 ) 


Trong do a la he so dieu khien toe do hoi tu cua thuat toan, 

P la he so an toan diroc sir dung de lam nhe bot sir can bang giira 

t ^ A 

tre dau cuoi - dau cuoi va mat do tre. Gioi han P v, la gioi han 
bo dem an toan diroc sir dung de bao dam la tre dau cuoi - dau 
cuoi du Ion de chi mot phan nho ciia cac goi nhan diroc se den 
qua muon khong diroc doc ra. Gia tri P cao dan den ty le mdt 
thdp hon, tuy nhien. tre dau cuoi - dau cuoi lai tang. 

Thuat toan WSOLA co dan goi cho doc ra thich nghi 


Nlur mo ta 6 tren. doc ra thich nghi chi dat dupe khi timg 
goi thoai rieng co the dupe xac djnh ty le co dan ma khong lam 
giam chit lupng thoai. 
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Thuat toan "lap day bang song dong dang" (WSOLA - 
Wave Similarity Overlap-Add) dugc su dung cho ky thuat TSM 
cua thoai. Ky thuat TSM muc dich la thay doi toe do noi timg 
phan cua thoai nhung van giu dirge do cam nhan cua thoai nhu 
am sac, chat lugng thoai va chu ky thay doi bien do am lugng 
(chu ky "pitch"). 


Su xac lap ly le co dan goi thoai duoc nhan biet bdi ky thuat 
co dan thang thdi gian dua tren thuat toan WSOLA, no la mpt 
phircmg phap tren co so noi suy hoat dong trong toan bo mien 
thoi gian. Ky thuat nay da dugc sir dung de thiet lap ty I? cac 
khoi audio dai. sira va cai tien de che dau mat goi bang each dan 
khoi cua mot vai goi. Y tuong co ban cua WSOLA la phan tich 

% % A. 

dau vao thanh cac doan vdi chieu dai tiromg duemg va cac phan 
% * 
dau chong lap len nhau. Dac biet, WSOLA tao ra dang song tong 

hop y(n), ma van bao dam sir dong dang toi da voi dang song 

goc x(m). Sir sap xep lai dan den chieu dai thoai ra duoc thay 

1 % i i 

doi. De cac doan nay dirge bo sung trong phan chong lap, cac vi 
tri lien quan cua chung trong dau vao dugc tim thay qua tim 
kiem tuong quan cheo toi da giua chung, de chung co su dong 
dang toi da va su chong lap se khong gay nen bat cu su gian 
doan gi a dau ra. Cua so trong so dugc ap dung veri cac doan 

f i 1 

truoc khi chung duoc ghep noi veri doan dau chong lap vdi nhau 


■* ^ r * m p 

de tao ra su chuyen tiep mjn giua doan ghep noi dugc khoi phuc 
d ddu ra. xir ly thoai, WSOLA co uu diem la bao toan chu ky 
“pitch 7 ’, day la yeu cau khat khe d^ dam bao ve mat chat lugng 
am thoai. 
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Cat tien thuat loan WSOLA cho timg goi 

Do tinh tu nhien cua mat goi va hoat dong da goi, tre vai 
khoang thai gian 2 den 3 goi dugc xem xet cho viec dan goi. Vi 
muc ticu cua doc ra thich nghi la de giam bat tre, tre xu ly thap 
hen la dieu mong muon. Do do chung ta phai bien doi thuat toan 
WSOLA va cai tien no thuc hien vai moi goi. Mat khac, mot goi 
den co the dugc xac lap ty le co dan ngay lap tiic va doc lap ma 
lchong lam tang them tre xu ly. De xac lap ty le co dan mot got, 
truoc tien chung ta chon mot doan mau co chieu dai co dinh a 
dau vao va sau do tim kiem doan dong dang vai doan mau. Doan 
dong dang bat dau dugc tim kiem trong vung tim kiem nhu trong 
hinh 6.16. Khi thuc hien tren tung goi, viec tim kiem cho mot 
doan dong dang dugc chat che hen, vi sir tap hgp lai cac doan 
dong dang phai dugc thuc hien trong cac khoi cua chu ky 
“pitch” va co it han cac chu ky “pitch" trong mot goi ngan. Vai 
chieu dai mot goi la 20 ms (vi du chuan G.729) va tuy thuoc vao 
gioi tinh cua nguai noi, co the co it hon hai chu ky “pitch”, dieu 
nay lam cho no kho trich ra doan dong dang. De khac phuc van 

% * ' m m 'i 

de nay, chung ta thay doi thuat toan de giam chieu dai doan cho 

% ^ r \ 

tinh toan tuang quan va vi tri doan mau dau tien bat dau cua goi 
vao, nhu the hien tren hinh 6.16(a). De keo dan cac goi ngan, 
chung ta di chuyen vung tim kiem cho doan dong dang dau tien 
tai goi truac do de co pham vi rqng hem tim kiem cac dang song 
dong dang. Trong hinh 6.16(a), mac du goi dau vao bat d4u 
trong chu ky pitch thu 2, doan dong dang dugc tim thay trong 
chu ky cua pitch thu nhat. Mac du goi truac do co th4 sin sang 
doc ra a thai diem xac lap thang thai gian, song dong dang co 
thk vdn dugc trich ra tu no de cau true cho dau ra moi ma khong 
gay tre’ goi truac do. Mgt khi doan dong dang dugc tim thiy. 
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trong so dugc tang them beri mo rdng cua so va tang them trong 
so doan mau bai cua so doc doi xung. Doan dong dang tiep theo 

4 ■- * 

bai phan con lai cua mau trong goi tiep theo sau do dugc di 
chuyen va dugc xep chong len veri doan mau de tao ra dang song 

^ ^ ' t 

cho dau ra. Ket qua dau ra dai han dau vao do vi tri tuong doi 
cua doan dong dang tim thay va su djeh chuyen cua doan dong 

f 

dang nhu trinh bay tren hinh 6.16(a). Y nghla cua khai trien phu 
thuoc vao vi tri va co cua vung tim kiem dugc dinh nghia. 

Chu ky Pitch 



Hinh 6.16: (a) dan va (b) nen tieng goi sir dung TSSf 
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Trong hinh 6.16 giua cac chu ky “pitch” trong doan song 
dupe phan chia bdi ducmg net dirt thang dung va dugrc danh dau 
vdi cac so thu tu. Vi du trong hinh 6.16, chung ta co the quan sat 
tu dang song dua ra ma mot chu ky pitch bo sung dupe tao ra va 
bo sung nhu kel qua cua su tap hop lai va chong lap cua cac 
doan duqc trich ra tu dau vao. Tuy nhien, chu ky “pitch” mo 
rong khong chi la su lap lai cua chu ky “pitch” nao tu dau vao 
ma la noi suy tu mot vai chu ky pitch. 

De tim kiem doan dong dang cua doan mau trong vung tim 
kiem, su dung ham tucmg quan de tinh toan giua doan mau 
(TemplateBlock) va doan nguon (SourceBlock) trong mien tim 
kiem. Moi doan nguon trong mien tim kiem dong dang duoc 
djch di 5, trong do -L/2 < 6 < -L/2-1 vdi L la chieu dai cua mien 
tim kiem. 

Danh gia muc do dong dang su dung ham tuong quan cheo 
nhu cong thuc (6.9) dudi day. 

p(5) = X. 1 emplateBlock(k) x SourceBlock(k + 6) (6.9) 

k =0 

Trong do, N la chieu dai cua mot doan. Cira so trong s6 su 
dung cho tim kiem la cira so cosin tang (raised-cosine), 
h(n) = 0,5 - 0,5cos(27m'N). C’d cua cua so duac thiet lap la chi^u 
dai cua doan N. 

Chat lucmg thoai va thdi gian tinh toan cua thuat toan phu 
thuoc vao cd doan va chieu dai cua vung tim ki£m cho doan 
nguon. Cac doan 1cm se chua nhieu chu ky pitch nen viec tim 
tuomg quan dong dang giua doan mau va doan ddng dang t6t 
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horn. Tuy nhien, neu cct doan qua Ion sS sinh tieng vong va cac 
am thanh la a dau ra. Viing tim kiem !on cung se cho kel qua 
tuong quan tot hon nhung cung phai ti'nh toan nhieu hem. 

Trong hinh 6.16(a) ba chu ky pitch dau tien la sir chong lap 
co trong so cua cac chu ky pitch 1 12. 2/3. va 3/4 tuemg ung, Dieu 
nay giai thich tai sao chat lupng am thanh su dung ky thuat co 
dan thoi gian la tot hon lap lai “pitch” (nhu trinh bay trong 
chuong truoc). Tuong tu nhu the cho viec nen goi, trong do 
thong tin dupe mang bdi chu ky “pitch” dupe chat nho de bao 
ton va phan bo trong so chu ky con lai. Tuy nhien, thuc hi^n voi 
timg goi mo ta tren co uu diem giong nhu lap “pitch" la khong 
lam tang them tre. 

Neu thoai dau ra khong tiem can dupe chieu dai mong dai 
sau mot so tinh toan thi su lap lai bo sung dupe thuc hien. Trong 
mot su lap lai tiep theo, mot doan niau mdi cua cung chieu d&i 
dupe dinh nghla ngay lap tuc theo mau trong doan lap lai euoi 
cung. Tat ca cac doan mau dupe dinh nghTa va mau con lai sau 
mau cuoi cung trong dau vao de bao trum toan bo dau ra voi 

% \ F 1 

chieu dai can dat dupe. Con so tong cua cac doan mau dupe xac 

# 

dinh va so cua doan lap dupe sir dung 6 day la: 

A 

— -1 ( 6 . 10 ) 
W 

Trong do [x] bieu dien cho so tu nhien Idn nhat ma nho hon 

A 

hoac bang x, L 1 la chieu dai can dat dupe cua dau ra va W la 
chieu dai cua doan (ho3c la doan mau ho3c la doan dong dang). 
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Nen goi dirac thuc hien theo each tircmg tu nhu mo ta trong 
hinh 6.14(b). Chi mot diem khac do la vung tim kiem cho doan 
dong dang se khong dugc dinh nghia trong goi truac do de tao ra 
6 dau ra ngan hem chieu dai. Nen goi thanh cong yeu cau mot 
goi chura dymg nhieu hom mot "pitch", no giai han chieu dai toi 
thieu cua goi co the dirge nen. Tuy nhien, chieu dai mot goi pho 
bi4n ca 20 ms thuang hieu qua vi gia tri "pitch" duai 100 Hz la 
khong thuang xuyen trong tin hieu thoai. Cung co the trong mot 
vai truong hgp, nen goi khong the dugc thuc hien, no khong 
thich hop vai tre nen vai cac goi tiep sau do. 

So sanh dang song dau vao va dau ra trong hinh 6.14, no 
hien nhien la bao dam hoat dong tan so "pitch" cua thoai dau 
vao. Chi co chieu dai cac goi thay doi va do do toe do thoai dugc 
bien doi. 

Mot di£m lgi cua ky thuat nay vai mot goi ngan do la dau 
vao dugc chia thanh it cac doan mau han de chi mot ho|c hai 
doan lap dac trung se cho mot dau ra co chieu dai nhu mong dgi. 
Dac di£m quan trong khac cua thuat toan the hien ro trong 
hinh 6.14 do la bat dau va ket thuc cua moi goi khong bj bi6n 
d6i. Nhu k6t qua. khi cac goi dugc sira doi tai tao dugc n6i vao 
ma khong gay chong cheo len nhau bao dam su chuyen doi dang 
song tu nhien va tron muot. Do do, cac goi dugc sua d6i doc lap 
va gui di d^n hang dgi dau ra. Kieu thuc hien nay la rat phu hgp 
cho bo lap chuang trinh doc ra thich nghi cao. 
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Thuc hien tinh loan thai gian doc ra 

Vi co dan cac ty le cac goi da dugc thuc hien theo boi so tu 
nhien cua cac chu ky "pitch", no khong the thuc hien chieu dai 
tuy y goi va thai gian doc ra nhu dugc mong dai cho dpc ra thich 
nghi. Mat khac, chieu dai goi tinh toan dugc thuc te L, sau mqt 

A 

goi WSOLA co the chi xap xi chieu dai dugc yeu cau L'. Vi ly 
do nay, chung ta dinh nghla "nguong dan" va "ngudng nen". 
Neu chi thai gian doc mong muon Ian hem thai gian doc dugc 
lap trinh do vugt qua nguong nen, chung ta se nen mot goi de 
tang toe do doc ra. Nguong nen thucmg lan han mot chu ky pitch 
dien hinh. Sir dung cung phuang phap de dan mot goi, trir phi 
hai nguong nen la khong doi xung. De ngan chan mat goi do tre 
khong can thiet, chung ta ap dung nen tu tu du de tranh rot dudi 
thai gian doc ra. Ngudng dan nho han dugc dinh nghTa co the 
nho han mot chu ky "pitch”. Trong trudng hap nay chung ta dan 
goi va giam toe do doc ra de lam thich nghi veri hien tugng tSng 

mm t t ■» r 

tre mang. Ket qua khong doi xung nay co the thay dugc trong 
hinh 6.13(c), trong do tre mang tang de bam hem la khi tre mang 
giam. Trinh bay hien tugng tre cung nhu ket qua trong bien dong 
doc ra dugc lam trem mugt. 

De tranh ty le co dan ldn, chung ta cung dinh nghla chieu 
dai goi xac dinh toi da va toi thieu, ky hieu tucmg ung bai Lmax 
va Lmin. Tuy nhien, trong suot chu ky khoang lang, gia tri dieu 
chinh co the lam chucmg trinh doc ra khong bi gidi han bdi 
Lmax hoac Lmin, cho chung ta thoai mai han de tha> doi chucmg 
trinh doc ra. Thu tuc chung cua viec dieu chinh chuang trinh doc 
ra dugc mo ta bdi thuat toan trong bang 6.4. 
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Bang 6.4: Thuat toan dieu chinh thai gian doc ra thich nghi 

vai tre mang 

1 Nh$n gdi i; 

A i+1 

2 U’d’c luang v£ tinh thai gian dpc ra cua goi i + 1, t P ; 

A . A i + 1 

3 Tinh to£n chi£u dai mong dpi cua g6i i, L 1 = t p — tp; 

A 

4 if L'-L 0 > ngu&ng dSn 

A 

5 Co dan g6i i vai chieu dai tinh toan min( L', Lmax); 

A 

6 elseif L'-L 0 < -nguang n6n 

A 

7 Co dan gdi i vai chilu dai tinh toan max{ L', Imin); 

3 else 

9 Gitr nguyen g6i i khdng can thay doi chi§u dai; 

10 endif 

11 Oqc ra goi i vdi chieu dai L'; 

12 C$p nhat thoi gian doc ra cua g6i i + 1, tp 1 = tj, + L'; 

6.3.4.4 Thuc hien che ddu goi tre va mat 

Vai chirang trinh doc ra thich nghi, mot so nao do cua goi 
se den sau thai gian doc ra da duac tinh toan cho chung hoac bi 
m^t tren mang. De khoi phuc thong tin mat t6t nhlt co thS, kha 
nhilu ky thuat khoi phuc mat goi da nghien cOru tmac day. No la 
sir ghep lai giua ky thuat co dan thang thai gian va thay the dang 
song, duac sir dung cho ca mat goi do tre va mSt do loi lien k£t 
mang bang each loi dung thong tin dir thua trong tin hieu audio. 
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Tuy nhien, tre thuat loan bang khoang thai gian doc cua 2 den 3 
goi. Phuang phap cua chung ta co im diem la xac lap thang ihcri 
gian cho tung goi va sir dung thong tin hai chicu do lam vi£c 
cung vai chuorng trinh doc ra thich nghi. Phuang phap che dau 
nay lam giam tre vai thai gian mot goi va ket qua la chat luting 
thoai tot hem. Ky thuat lap goi khong dua ra mot tre thuat loan 
nao ngoai thai gian chu ky ghep rat ngan, tuy no khong dam bao 
chat luemg am thanh tot nhu ky thuat co dan thang thoi gian. 

8L 


a) 


b) 


c) 


Dau vao 





i-2 

i- 1 

Mat i 

i + 1 i + 2 j 

t 

D£u ra 



- | 


i-2 

i- 1 

T>sLi.rJ 

| r + 2 t 


Dan bang 21^ 

i Dan bing 1,31^ 

Dau vao 



Mat 


i- 1 

Mat i 

i + 1 | 

i + 2 i + 3 

i + 4 t 

Dau ra 




>*-5L 

m -vi 

i + 1 *ni + 3 ] i + 4 [ 

Dan bang 2 Lq 

Dan blng 2L„ 

Dan bkng 1 p 3Lq 

Dau vao 



« 

a 


Mat 



i-1 

| Mat i 

i + 1 

i + 2 i + 3 

t 

i » 


Dau ra 


[ i-i ><rnx i;?' j 


*3 


Dan b§ng 21^, ' * ^ Lap lai Dan b&ng 1,3L,j 
Xac djnh bdi tLfdng quan cheo 

Hinh 6.17: Che dau mat goi, (a) mat tirng goi . 
(b) mat xen ke; (c) mat lien tiep 














































t huong V}; Ciai phap ndng cao chat l if png thoai 


237 


Phircmg phap chc ddu dupe dS xu& nhu minh hoa trong hinh 
6.17. De dan gian cho cac phan tich tiep theo chung ta bo qua 
thai gian xu ly cua thcri gian xac lap goi va gia sir rang mot goi 
co the dupe co dan ngay lap tuc va sau do dupe doc ra. Gia su 
rang 6 thcri diem goi i bi mdt, goi trude do i - I bi keo dan voi 
chieu dai xac dinh la 2L 0 va dupe doc ra. Boi vi phai dpi de nhan 
trang thai cua goi i, goi i - I phai nSm trong bo dem va bi tre 

1 f # 

bang thcri gian ciia mot goi. Goi i coi nhu bi mat neu no khong 
nhan dupe tai thcri diem goi i - 1 dupe doc ra va ky thuat che dau 

t * \ 

mat goi bat dau dupe th uc hien. 


Hem nua, phep toan thuc hien phu thuoc vao goi bi mat. 
Neu chi co goi i bi mat (tire la goi i + 1 va i + 2 nhan dupe trong 
thai gian han dinh cua chung), goi i + 1 dupe keo dan vai mot 
chieu dai xac dinh bang 1,3L 0 . Truac ghep noi hai goi da dupe 
dan la i - 1 va i + 1, thi can phai tim kiem mot doan song dong 
dang trong doan giai han giua cu6i cua goi i - 1 va ddu goi i + 1 
(doan nay khoang bang chieu dai mot nua chu ky pitch) trong vj 
tri cua doan dupe ghep. Tim kiem doan song dong dang cr vi tri 
ghep chong dupe thuc hien bang ham tucmg quan cheo. Nhu cho 
thay tren hinh 6.15(a). cac doan ngan dupe tim thay tir nurt trong 
hai phia dupe tang them trong s6 bang viec giam hoac tang cua 
so tim kiem truerc khi ghep. Bang each nay da tranh dupe cac 
di£m gian doan (chu>in tiep tir cuoi goi i - l sang dau goi i + 1) 
va lam chdt lupng am thanh t6t hem so veri phuang phap ghep cd 
dinh thong thupng. Toan bo khoang dan cua goi i - 1 va i + 1 se 
bao trum va g4n nhu giong veri dang song goi bj mat. 
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Mot dieu nhan thay rang, khong bao dam chinh xac hoan 
toan ve chieu dai cua cac goi ghep noi nhir khi dan do cor dau ra 
khong dirge quyet dinh bdi WSOLA va thu tuc ghep da mo ta. 
Chieu dai thu dugc cua cac goi da co dan bang L' ' + L'* 1 - , 

va thdi gian doc ra cua goi i + 2 la: 


,i*2 


t‘" = t J_l -h L’ 

P P 


i-I 


+ L'* 1 - L 


merge 


( 6 . 11 ) 


Chu y rang che dau thanh cong se co t' p " 2 >ti* 2 . Nhin chung, 
t’p 2 se khong tuong ung vai thai gian doc ra mong dgi. Do do, 

thai gian doc ra thuc te gan nhu nhanh hem hoac cham hem thai 
gian doc ra dugc tinh toan mot khoang sai lech la 5L, nhu minh 

% t ( 

hoa tren hinh 6.17. Tuy nhien, dieu nay co the hieu chinh bdi 
thuat toan doc ra thich nghi, giai quyet bang each thay doi ty le 
co dan cac goi tiep theo. Do do, su dung ky thuat co dan thang 
thdi gian cho doc ra thich nghi cung nhu che dau mat goi cho 

\ T 

phep bo sung tinh mem deo va de tich hgp trong he thong. 

Ngoai mat goi dem, phuong phap che dau mat goi cua chung 
ta co the dieu khien cac mau mat dugc ghep xen hoac mat cum 
nhu cho thay tren hinh 6.17 (b) va (c). So sanh cac ky thuat che 
dau co su cai thien dang ke co the dat dugc cho cac trudng hop 
nay. Uu diem chinh cua phuong phap de xuat do la no co the phat 
hien cac inau va dieu chinh tu dong ty le co dan. Trong trucmg 

r r 

hop khac, khi goi i bi mat, co dan goi i - 1 tiep theo cung nhu thu 
tuc dugc mo ta trong hinh 6.17 (a). Vi mau se mat la khong biet d 
thdi diem i. Trong hinh 6.17 (b) goi i + 2 dugc quyet dinh la bi 
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mat, goi i + I bj dan vai chieu dai xac djnh la 2Lo thay vi 1 ,3 Lq, 
de bao trum khoang thai gian trong cho goi bi mat thu hai va goi i 
+ 3 se dan vai chieu dai la 1,3 Lq. Trong hinh 6.17 (c), cac goi i va 
i + 1 bi nisit, goi i - 1 dupe keo dan ra vai chieu dai 2L 0 va dang 
song cua goi da dan i - 1 dupe lap lai de che dau mat cum. Trong 
ca hai tnrcmg horp, tim kiem cac dang song dong dang duac thuc 
hien de ghep va dieu chinh thcri gian doc ra thich nghi duac su 
dung cho cac goi tiep theo neu can thiet. 

Cuoi cung, che dau hai hoac nhieu han cac goi bi mat lien 
tiep minh hoa tren hinh 6.17(c). Khi nhieu hem hai goi bi mat 
lien tiep xay ra, lap lai dang song duac su dung toi da la ba lan. 
truoc khi ca che dung de tao ra dang song b dau ra va xac lap lai 
chuang trinh doc ra. Do tinh tai tao tu nhien cua lap dang song, 
mat cum giam chat luting thoai, ngay ca sau khi duac che dau. 
Mi-ic dau cac ca che tai tao hicn thai su dung ghep xen hoac FEC 
(nhu da trinh bay trong muc 6.2 cua chuang) de bao ve du lieu 
khoi mat cum, cac phuang phap nay duac thuc hien vai gia phai 
tra la tre cao. Nhu cho thay, mot uu diem dac biet cua chuang 
trinh doc ra thich nghi la kha nang giam mat cac goi lien tiep 
nhu mat cum. 

Thuat toan duofc de nghi cho phuang phap che dau mat goi 
trinh bay trong bang 6.5. Phuang phap nay dua ra tre thai gian 
bdng mot goi nhung chat luang thoai tot va xu ly ty le mat goi 

, ^ i 

cao cua nhieu loai mau khac nhau. Chu y rang khi duac su dung 
cung vai chuang trinh doc ra thich nghi, thai gian doc ra trong 
bang 6.4 se duac bu bSng mot goi. Do cac phuang phap che dau 
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khac cung co the duoc st> dung, thuat toan cho chuong trinh dpc 
ra thich nghi trong thuat loan bang 6.4 dugc xem xet ma khong 
nhat thiet su dung ca che che dau mat goi cu the nao. Hem n£ra, 
neu mot bo ma hoa thoai dugc slt dung de truyen do la thu$t toan 
che dau noi tai hoat dong vai tre thap, no co the thuan Igi de sir 
dung thuat toan dirge de xuat d day. Nhin chung. ta co the tin 

i t % t i t t 

rang ca che de xuat co the tich hap tot vdi bat kv kieu bo ma hoa 
thoai nao. 


Bang 6.5: Thuat toan sir dung cho che dau mat goi 

1 if gbi / nh£n dirge 

2 if gbi i - 1 nhSn dirge 

3 if gbi i - 2 nhan dirge 

4 Bgc ra goi i - 1 vgi chieu dbi L M ; 

5 else 

6 D3n gbi /-1 vbi chi&u dbi xac djnh la 1.3 Lo, 

7 Oqc ra gbi / -1; 

8 endif 

9 endif 

10 else 

11 if gbi f- 1 nh^n dirge 

12 Dan gbi i - 1 vbi chieu dbi xac dinh la 2 L 0 , 

13 Docra gbi i-1: 

14 else 

15 Lap lai va doc ra gbi /- 2 sir dung ISp dang song; 

16 endif 

17 endif 


Nhu trinh bay a tren. thuat toan doc ra thich nghi trong bana 
6.4 se xac dinh chieu dai va co dan goi doc ra. nhung khi mdt goi 
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thuat toan che dau mat goi trong bang 6.5 dupe sir dung. No se 
quyet dinh "lap day" vao goi mat bang each dan cac goi lan can 
vai ty le dan nao do hay lap lai mot doan song dong dang noi 
suy tir goi truac do. 


Tom lai: Trong phan chuonng nay, trinh bay ky thuat co dan 
theo thoi gian sir dung thuat toan doc ra thich nghi va thuat toan 
WSOLA de thuc hien viec khoi phuc, hay cu the han la che dau 
cac goi bj mat va thuat toan doc ra thich nghi ban che den mire 
toi da mat goi khi truyen thoai qua mang IP. Vi phucmg phap di 
xuat chi thuc hien a dau thu. Khong yeu cau chirc nang h6 tro gi 
tir phia mang hoac bo phat nen co kha nang ap dung cao. Co chi 
irbc luang tre mang dua tren thuat toan uac luang sir dung loc 
thich nghi NLMS thich nghi tot vai bien dong nhanh cua tre 
mang va dac biet tre dinh. Thuat toan doc ra thich nghi se tre 
mang uac luang duac de tinh toan thai gian doc ra cho lung goi. 
Moi goi se co thai gian doc ra phu thuoc vao tre mang cua cac u 
goi truac do vai w la dp rong cira so tire la w goi trucrc goi thir i 
dang xet. u 1 lan co do chinh xac cao horn nhung phai tinh toan 
nhieu va se thich nghi cham han trong truang hop tre dinh. 


Do thai gian doc tung goi ra khong theo chu ky nhu khi 
phat nen phai sir dung ky thuat TSM de co dan goi doc ra (nghTa 
la chieu dai goi 1cm hoac nho hem chieu dai doan thoai dong goi), 
thuat toan WSOLA dupe cai tien ap dung de thuc hien co dan 

or P 

cho timg goi ma \ an dam bao chat luang am thann, khong tang 
them tre va khong gay gian doan a diem tiep giap giua cac goi 
nha su dung tint kiem bang tircmg quan cheo. W'SOLA cung 
dupe ap dung cho truang hap can keo dan cac goi de che dau 
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cho vi tri goi bi mat va ket hop sir dung ky thuat I3p song dong 
dang trong triremg hop mat cum xay ra nhu trong hinh 6.17 bang 
thuat toan che dau mat goi. 

Ty le co dan dugc xac djnh vdi chieu dai goi 0.5Lo, 0,7L«, 1.3 
L 0 , 2L 0 hoac giu nguyen chieu dai goi (L 0 ). Cac ket qua nghien 
ciru da cho thay ty le co dan tren van dam bao chat lirong tot. 

6.4. GIAI PHAP NANG CAO CHAT LlT(?NG MANG 
6.4.1 Bo sung QoS vao mang 

Neu mot mang thieu QoS thi ngiroi sir dung phai tu them 
vao cac Cmg dung cua niinh de co dir^c QoS can thiet. Vi<;c them 
bao mat vao a lap tmg dung d3 duorc de cap den a phan trude. 
K.hi thirc hi^n VoIP tren mang Internet cong cong. cac bo dem 
bien dong tre thirong dugc sir dyng tai phia bo thu. 

Trong tat ca cac thong so QoS. thong so ma ngudi sir dung 
kho tir giai quyet nhat la tre. Ma thoai lai la irng dung rat nhay 
cam vdi tre mang. 

Tuy nhien, neu ngudi sir dung khong sEn sang chi ticn de 
them QoS cho moi ung dung, thi nha cung cap djeh vu nen lam 
gi de cai thien QoS cua mang? Ngudi sir dung khong the ha thap 
tre mang. nhung nha cung cap dich vu co nen quan tarn tdi vi^c 
dau tu lam giam tre tren toan bo mang khi ma chii \eu cac img 
dung yeu cau tre thap nhu la thoai tao ra lgi nhuan? Tai sao 
khong dau tu xay dung mot mang khac? Day la li do vi sao cac 
mang thoai va du lieu cung ton tyi rieng rt* lau den the. 
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Mgt ly do khac cho phirong phap QoS "chi can bang thong". 
Thirc te dcm gian la se hieu qua hon ncu khac phuc nhugc diem 
cua QoS bang each them bang thong hem la bang bat cir each 
nao khac. Them vao dii bang thong thi it nhat tre va bien dong 

k r * 

tre se dugc cai thien. Neu bang thong dirge them vao dung dan, 
thi tham chi' ca van de mat goi, tinh sin sang va bao mat cung se 
dirge cai thien. Hieu qua cua viec them bang thong la co the biet 
trude dugc. 

Xdy clirng mot mang co QoS hay bo sung QoS vao mang co 
san? 

Nhu vay co hai iua chon de nhan dugc QoS cho ngudi sir 
dung va cho img dung, do la xay dung mot mang co QoS hoac la 
them QoS vao trong mang co san. Dieu nay thuc chat khong co 
gi khac him la can nhac giira viec co san QoS cr trong mang va 
viec them QoS a cap img dung d ben ngoai mang. 

Hai phuong phap nay da dugc lhao luan or phan truoc. 
Phuong phap thu nhat, trong do ngudi su dung noi vdi mang ho 
muon gi, la phuemg phap dugc thuc hien bdi hau het cac nha 
cung cap djeh vu PSTN. Phuong phap thu hai, trong do ngudi sir 
dung them QoS ciia chinh hg va chi tin tudng mang khong gi 
hon la d cac ket noi, day chinh la triet ly cua Internet. 

Doi vdi cac nha cung cap djeh vu ngoai each don gian la 
them bang thong thi chi co ba each de giai quyet nghen va thieu 
tai nguyen tren mang. Va chi mot trong cac each nay cung doi 
hoi phai tieu ton mot so tien lem de them mot thong so QoS cu 
the vao mot mang nhu mang Internet. Cac phuong phap nay 
dugc dua ra trong hinh 6.18. 
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Cong ngh <? VoIP va cdc giai phdp... 


Chia phan truy nhap va/ 

hoac cac dich vu cho Sl/ <^"9 theo 9> 4 

ngdoi sir dung rang buoc 



Hinh 6.18: Bo sung QoS vao mang 


Mot nha cung cap dich vu co the: 

- Chia phan truy nhap va/hoac cdc dich vu cho ngimi su 
dung. Phucmg phap nav doi hoi nha cung cap dich vu phai kiem 
soat duoc mang va biet dirge ai dang sir dung phan tai nguyen 
nao cua mang. Hien tai khong co each nao de dane de thuc hicn 

% f * 

dieu nay tren Internet, trir each co gang xac djnh cac mo-dem 
quay so roi va dira chung ra ngoai va duong nhien phucmg phap 
nay khong duoc ua chuong trong cong dong ngudi su dung. 


- Sir dung theo gid rang buoc va/hoac quart ly IP. Phucmg 
phap nay buoc ngudi sir dung phai tra nhieu ticn hem de sir dung 
nhieu tai nguyen mang hem. Cac tuyen tTnh co the duoc thiet lap 
rieng cho ket noi cac diem su dung VoIP de toi thieu ire, nhung 
se phai tra gia cao hon phi ket noi ISP. Su dung theo chi phi rang 
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buoc bao gom cac bo djnh tuySn IP duqc quan ly hoan toan va 
cac lien ket danh rieng cho mot hoac mot so gidi han cac khach 
hang Ion. 

- Sir dung cong nghe m&i. Ngiroi su dung khong thich chia 
phan truy nhap, va khach hang khong nhat thiet phai tieu mot 
lucmg tien Ion de quan ly mang IP. Cach dat dupe QoS cuoi 
cung la su dung mot hoac nhieu cong nghe mdri de lam cho 
mang IP trd nen tot nhir mang PSTN khi cung cap thoai. Cau hoi 
dat ra la cong nghe mdi nao? Co nhieu cong nghe va chung se 
duoc xem xet. 

Ngudi sir dung co the lam gi voi mot mang IP de cung cAp 
QoS cua rieng ho neu QoS day du cho ung dung khong san sang 
tir mot ISP? Bang 6.6 liet ke mot so dieu co the lam de them cac 
thong so QoS tu mot ISP. 


Bang 6.6 

Them QoS ung dung vao mot mang IP 

Oi cai thi^n 
thong s6 QoS ... 

Ngirfrt si> dgng co thi 

B3ng thong 

Don kenh theo hirong ngmyc de t3ng dung lirpng cho 
nhiiu cupc got 

Tre 

Khong lam gi nhieu tn> co glng toi thteu cac btrac nhay 
giCra cac bp djnh tuyin (nhi/ng lam the nao?) 

Bien dpng tre 

Them cac bp dpm bien dpng tre 

Mlt thong tin 

Them phan si>a l6i tripoc vao goi thoai (it dung) 

Tinh sin sang 

Si> dgng nhieu lien ket den ISP, tham chi si> dgng nhilu 
ISP 

Bao m£t 

Them cac phirang phap nhan thg>c va ma hba cua chfnh 
hp (hay dung) 
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Cong nghe VoIP va cue giai pbdp... 


Hau het cac hanh dong cua nguai sir dung dcu khong can 
giai thich gi them, nhimg nen nha rang nhung hanh dpng dupe 
ap dung trong chircmg nay chu yeu lien quan den VoIP. Hiem 
khi thoai s6 4 kbit/s hoac 8 kbit/s gay ra van de ve bang thong 
cho nguai sir dung tren Internet, trir trucmg hap mang hi nghen 
nang. Don kenh theo hudng ngirqc co the can de cung cap nhieu 
luong liru luqng VoIP thay vi ket noi VoIP rieng le. Cac bo dem 
bien dong tre dirqc su dung rat rong rai vai bat ky hinh thiic 
VoIP nao khong can biet co bao gom Internet hay khong, bai vi 
chi co PSTN tren ca sa kenh mai co giai han du chat che ve bien 
dong tre de thoa man thoai. Anh huang cua loi co the duqc toi 
thieu mot phan bang each sir dung ma FEC (Forward Error- 
Correcting Code), nhung dieu nay hiem khi duqc thuc hien. FEC 
yeu cau tinh tuemg thich nen do do giai han su lua chpn cua 
nguai sir dung, va FEC cung khong giup duqc gi khi toan bo goi 
bi mat tren Internet. Tinh san sang duqc tang cuong bang each 
sir dung nhieu lien ket tai mot ISP hoac tham chi sir dung nhieu 
ISP. Cuoi cung, bao mat theo truyen thong la mot van de can su 
quan tarn ve QoS cua nguai sir dung va VoIP hay dien thoai 
Internet co the sir dung mot trong nhieu each de dam bao tinh 
rieng tu va nhan thuc, mac du kha nang hoat dong cung vai nhau 
van con la mot van de can giai quyet. 

6.4.2. Cac mo hinh cung cap chat hrqng djeh vu 

Muc dich cua viec cung cap chat luqng dich vu trong mang 
IP la de dam bao viec truyen go. va phan biet cac dich vu trong 
mang. Co nhieu mire khac nhai de dam bao va phan biet cac 
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djch vy. Moi mure do dai dien cho mot mo hinh cung cap chat 
lugng dich vu. 

K.hi de cap den VoIP, co nhieu dieu can xac djnh vai QoS 
han la sau thong so QoS nhu dugc dat ra or chiromg trucrc. Co 
nhCrng van de noi Jen chi don gian bdi vi Internet va tat ca cac 
mang IP ve bun chat deu la tap hop cua cac bo dinh tuyen phi ket 
noi, chung dinh tuyen moi goi tin doc lap voi nhau chi tren co so 
cac thong tin mang cue bo. Theo do, mot bo dinh tuyen co the 

* % H % 

giri mot goi tin toi mot bo dinh tuyen lien ke gan dich hom. 
Thong tin toan cue ma bo dinh tuyen chia se chi la thong tin ket 
noi co ban, trir khi cac bang dac biet duoc xay diang va tham 
khao, dieu nay se 3am cham qua trinh dinh tuyen. 

Ngoai ire, bien dong tre va mat goi, thi trong mot mang su 
dung VoIP chi con cac van de ve bo dinh tuyen la can quan tarn. 
Trong thuc te, mat goi tren mot mang IP do nhieu nguyen nhan, 
khong chi tu anh huang cua loi tren lien ket hay do nghen trong 
bo dinh tuyen. l ieu de goi IP chua truemg that gian ton tai 
(TTL), tiarong nay gioi han so bucrc nhay (so bo dinh tuyen) ma 
mot goi tin co the di qua truac khi den dirge dich. Moi bo dinh 
tuy4n se giant bien dem TTL truac khi xu ly goi. Neu truang 
TTL bang 0 sau khi giam thi goi se bi loai bo va ben gui se dugc 
thong bao. Nhung dieu nay khong giup dugc gi nhieu cho cac 
ung dung thoi gian thuc nhu VoIP, vi cac ung dung nay khong 
the gui lai goi. 

Mot mo hinh dich vu con dugc goi la mot mire dich vu mo 
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Cong nghe VoIP va cue giai pbdp. 


Hau het cac hanh dong cua nguoi su dung dcu khong can 
giai thich gi them, nhung nen nha rang nhung hanh dpng dupe 
ap dung trong chucmg nay chu yeu lien quan den VoIP. Hiem 
khi thoai so 4 kbit/s hoac 8 kbit/s gay ra van dc ve bang thong 
cho nguoi sir dung tren Internet, trir truong hop mang bj nghSn 
nang. Don kenh theo huong ngupc co the can de cung cap nhicu 
luong luu luong VoIP thay vi ket noi VoIP rieng le. Cac bo dpm 
bien dong tre duoc su dung rat rong rai veri bat ky hinh thuc 
VoIP nao khong can biet co bao gom Internet hay khong, boi vi 
chi co PSTN tren co so kenh moi co gidi han du chat che ve bien 
dong tre de thoa man thoai. Anh huong cua loi co the dupe toi 

t % % 

thieu mot phan bang each su dung ma FEC (Forward Error- 
Correcting Code), nhung dieu nay hiem khi dupe thuc hien. FEC 
yeu cau tinh tuong thich nen do do gioi han su lua chpn cua 
nguoi su dung, va FEC cung khong giup dupe gi khi toan bo goi 
bi mat tren Internet. Tinh san skig dupe tang cudng b5ng each 
sir dung nhieu lien ket tori mot ISP hoac tham chi sir dung nhicu 
ISP. Cuoi cung, bao mat theo truyen thong la mot van de can su 
quan tarn ve QoS cua nguoi su dung va VoIP hay dien thoai 
Internet co the sir dung mot trong nhieu each de dam bao tinh 
rieng tu va nhan thuc, mac du kha nang hoat dong cung veri nhau 
van con la mot van de can giai quyet. 

6.4.2. Cac mo hinh cung cap chat ltrpng djeh vu 

Muc dich cua viec cung cap chat luong djeh vu trong mang 
IP la de dam bao viec truyen gc. va phan biet cac dich vu trong 
mang. Co nhieu mire khac nha i de dam bao va phan biet cac 
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dich vu. Moi mire do dai dicn cho mot mo hinh cung clp chat 
luorng djch vu. 


Khi de cap din VoIP, co nhilu dilu can xac dinh vdi QoS 
han la sau thong so QoS nhu dugc dat ra d chuong trudc. Co 
nhung van de noi Icn chi don gian bdi vi Internet va tat ca cac 
mang IP ve ban chit dlu la tap hop cua cac bo dinh tuyen phi ket 
ndi, chimg dinh tuyln mdi goi tin doc lap vai nhau chi tren co so 
cac thong tin mang cue bo. Theo do, mot bo djnh tuyen co the 
gui mot goi tin tdi mot bo dinh tuyen lien ke gan dich hon. 
Thong tin toan cue ma bo dinh tuyen chia se chi la thong tin ket 
noi co ban, trir khi cac bang dSc biet duoc xay dung va tham 
khao, dicu nay se lam cham qua trinh dinh tuyen. 


Ngoai tre, bien dong tre va mat goi. thi trong mot mang sir 

*1 % r % 

dung VoIP chi con cac van dc ve bo dinh tuyen la can quan tarn. 
Trong thuc te, mat goi tren mot mang IP do nhieu nguyen nhan. 

-w * 

khong chi tu anh huong cua loi tren lien ket hay do nghen trong 
bo dinh tuyen. Tieu de goi IP chua truong thoi gian ton tai 
(TTL), truong nav gidi han so bude nhay (so bo dinh tuyen) ma 
mot goi tin co the di qua trudc khi den dugc dich. Moi bo djnh 
tuyen se giam bien dem TTL trude khi xu ly goi. Neu truong 
TTL bang 0 sau khi giam thi goi se bi loai bo va ben giri se dugc 
thong bao. Nhung dieu nay khong giup dugc gi nhieu cho cac 
ung dung thdi gian thuc nhu VoIP, vi cac ung dung nay khong 
the gui lai goi. 


Mot mo hinh djch vu con dugc goi la mot muc dich vu mo 
ta kha ndng thiet lap tu dau cuoi den dau cuoi cua QoS, dau cuoi 
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Cong nghe VoIP \d cac giai phap... 


den dau cudi QoS la kha n^ng cua mang co the phuc vy cac ycu 
cau dac biet tdi mang khac. Co 3 kieu mo hinh dich vy: 

- Co gang tdi da (best effort) 

- Djch vu tich hop (IntServ - Integrated Service) 

- Dich vu khac biet {DijJServ - Differentiated Service). 


6.4.2.1 Cung cap them tai nguyin mang - Djch vu co gang toi 
da (best-effort) 

Co gang toi da la mot mo hinh dich vu don cho phep ung 
dung gui du lieu bat cu khi nao vdi bat cir khoi luong nao no co 
the thirc hien va khong ddi hoi sir cho phep hoSc thong tin co so 
mang, nghTa la mang phan phoi dur lieu n4u no co the ma khong 

V v w 

can sir dam bao ve do tin cay, do tre hoac kha nang thong mang. 

f f $ r 

Dac ta djch vu co gang toi da la xep hang doi: vao tnrdc, ra 
truoc (first-in, first-out - FIFO). Dich vu co gang toi da rat phu htTp 
cho nhung ung dung cua mang dai rong nhu truyen tep ho5c email. 


Giai phap co the nghT toi de giai quyet van de tile nghen tren 
dudng truyen mang la cung cap them tai nguyen mang nham 
muc dich tang giai thong cua mang trong truong hop xay ra tac 
nghen. Tuy nhien ro rang la giai phap nay khong co tinh kinh t6, 
it nhat la ddi vdi cau true mang nhu hien nay, boi vi chung ta 

f ' 4 f 

hiem khi co the dir doan truoc duoc thoi diem se xay ra tac 
nghen mang va cung khong the tim du tai nguyen mang dd thoa 
man tat ca cac nhu cau tren mang. Hon nua, djch vu theo kidu co 
gang toi da khong the dam bao cung cap cac dich vu tin cay. 
Tham chi ngay ca ddi vdi nhung mang khong chju tai Ion. thi dd 
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tre tren mang cung da du d£ anh hirdng tai chat lucmg cua cac 
ung dung thcri gian thuc. Bcri vay, de co the cung cap dugc 
nhung bao dam ve chat lugng. Cac djch vu IP phai ho trcr kha 
ning cung cap nhieu djch vu khac nhau va nhieu mtrc do djch vu 
cho timg lop nguai dung va urng dung khac nhau. 

Mo hinh co gang toi da nhir chung ta da biet va cung khong 
phai trinh bay nhieu, no chinh la mo hinh cung cap dich vu cua 
mang Internet hien nay. 

6.4.2.2 Mo hinh luu giu tai nguyen - Cau true dich vu tick hap 
(IS - Integrated Service) 

Cau true dich vu ti'ch hap dirge dinh nghTa boi IETF nham 
muc dich dua Internet tra thanh mot ca sa ha tang cho cac djch 
vu tich hgp tinh nang cao ho trg truven thong tieng noi, hinh 
anh, du lieu thai gian thuc cung nhu cac du lieu truven thong. 
Cac tai nguyen mang se dugc phan chia tuy theo cac yeu cau 
QoS cu the. va dugc tap trung vao cac chien luge quan ly dai 
thong. Cac ca che de giai quyet van de nay dugc cung cap bai 
giao thuc luu giu tai nguyen RSVP nhu la mot phan cua cau true 
IntServ. 

Han nua. dich vu tich hgp la mo hinh da dich vu. no co the 
cung dip nhieu yeu c5u QoS. Mo hinh nay doi hoi mot loai hinh 
d3c biet cua dich vu mang truac khi no gui du lieu. Kien true 

cua mo hinh dugc mo ta trong RFC 1633. 

% % 

Nhung yeu cau dugc tao ra bang viec bao hieu chinh xac. 
# % 

Ung dung do thong tin tai mang cua no ve hien trang luu lugng 

va nhung yeu cau lien quan den mot loai hinh djch vu do, co the 
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Cong nghe VoIP vd cac gun phdp... 


la cac thong so ve do rpng bang, do tre. Ung dung do chi du<?c 
gui du lieu sau khi no nhan duoc phan hdi tii mang. No cung 
mong doi gui du lieu nam chd do trong khi no duyc thong tin ve 
hien trang luu luong. 

Mang thuc hien nhiem vu dieu khien quan tri dua tren 
nhirng thong tin tu ung dung va do san sang cua cac nguon tai 
nguyen mang, no cung xac nhan tra lai cac thong so QoS cua 
umg dung ngay khi luu luong van con nguyen hien trang die 
biet. mang dien day su xac nhan cua no nham duy tri trang thai 
luu luong va sau do thuc hien phan chia goi, chinh sach va xep 
hang thong minh dua tren trang thai do. 

f % 

Cac loai hinh dich vu tich hop duoc cung cap bao gom: 

+ Giao thuc danh san tai nguyen (RSVP - Resource 
Reservation Protocol). Co the ung dung trong djnh tuyen tin hieu. 

+ Ca che hang dai thong minh. Co the duoc su dung vdi 
RSVP cung cap cac loai hinh dich vu sau: 

+ Dich vu toe do duoc dam bao (Guaranteed Rate Service). 
Loai hinh nay cho phep danh san do rong bang thong de phu htrp 
vdi nhirng yeu cau cua chung, vi du ung dung VoIP danh 
8 kbit/s tir dau cuoi den dau cuoi su dung loai hinh dich vu nay. 
Co the sir dung xep hang can bang trong so (WFQ) ket hop vdi 
giao thuc danh san tai nguyen (RSVP) de cung cap loai hinh 
dich vu nay. Dich vu nay duoc su dung cho cac ung dung thdi 
gian thuc. No cung cap su dam bao ve ngudng tre va bang 

i i 1 

thong. Dich vu nay dam bao rang cac goi se den dich trong mot 
khoang thdi gian xac dinh va se khdng bi loai bo khi hang doi hi 
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Iran mien la luu luromg do tuan thu dung thoa thuan. Tuy nhien 
djch vu nay khong dieu khien do tre nho nhat va do tre trung 
binh. Do do no khong dieu khien dupe bien dong tre. No chi 
dam bao do tre khong vupt qua nguomg Ion nhat. 

+ Djch vu tai diroc dieu khien (Controlled Load Service). 
Loai hinh nay cho phep cac umg dung co do tre thap va toe do 
luu luong cao tham chi ngay ca khi tac nghen. Vi du cac irng 
dung thai gian thuc (Real -Time) nhu khi phal lai bang ghi am 
cuoc hoi thoai co the sir dung loai hinh djch vu nay. Sii dung 
RSVP ket hop veri Weighted Random Early Detect (WRED) 

J* % / 

cung cap loai hinh dich vu nay. La dich vu gan giong voi dich vu 

f # # P* 

co gang toi da nhimg chi doi voi cac trirong hop mang it tai hoac 
khong tai. Tuc la no co gang dam bao rang tat cu cac goi se duoc 
truyen den dung dja chi va do tre se khong \uot qua nguong quy 
dinh. Tuy nhien dieu nay con phu thuoc vao tinh trang mang. 

Dong lire thuc day mo hinh IntServ chit yeu do nhung ly do 
ca ban sau dav: 


- Dich vu no luc toi da khong con du tot nira: ngay cang co 
nhieu ung dung khac nhau co nhung yeu cau khac nhau ve dac 
tinh luu luong dupe trien khai, dong thori nguoi sir dung ngay 
cang yeu cau cao hon ve chat luong dich vu. 

- Cac ung dung da phuong tien ca goi ngay cang xuat hien 

1 w 

nhieu: mang IP phai co kha nang ho tro khong chi don djch vu 
ma phai ho tro tich hop da dich vu cua nhieu loai luu luong khac 
nhau tir thoai, so lieu den video. 
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Cong nghe VoIP va cac gidi phap. . 


• Toi uu hoa hieu suat sir dung mang va tai nguyen mang: 
dam bao hieu qua sir dung va dau tu. Tai nguyen mzuig sd dugrc 
dir trur cho liru luong co do iru tien cao hom, phan con lai si danh 
cho so lieu no lire toi da. 

- Cung cap djeh vu tot nhat: mo hinh djeh vu IntServ cho 
phep nha cung cap mang cung cap dirge dich vu tot nhat khac 
biet voi cac nha cung cap canh tranh khac. 


Hinh 6.19 la mo hinh djeh vu tich hop (IntServ). 



Hinh 6.19: Mo hinh dich vu tich hcrp (IntServ) 


Trong mo hinh nay co mot so thanh phan tham gia nhir sau: 

- Giao thirc thiet lap: Setup (Thiet lap) cho phep cac may 
chu va cac bo djnh tuyen dir trCr dong tai nguyen trong mang d6 
xir ly cac yeu cau cua cac luong liru luong rieng. RS\ P. Q.2931 
la mot trong nhung giao thirc do. 

- Dac tinh luong: xac djnh chat luong djeh vu QoS se cung 
cap cho luong rieng biet. Luong duoc djnh nghTa nhu mot ludng 
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cac goi tir nguon d£n dich co cung yeu cau ve QoS. Ve nguyen 
t2c co the hieu dac tinh lu6ng nhu bang tan toi thieu ma mang 
bat bupc phai cung cip d£ dam bao QoS cho luong yeu cau. 

- Dieu khien liru lirong: trong cac thiet bi mang (may chu, 
bo dinh tuyen, chuyen mach) co thanh phan dieu khien va quan 
ly tai nguyen mang can thiet de ho trcr QoS theo yeu cau. Cac 
thanh phan dieu khien liru lugng nay co the dugc khai bao bcri 
giao thirc bao hieu nhu RSVP hay nhan cong. Thanh phan dieu 
khien luu lugng bao gom: 

- Dieu khien chap nhan: xac djnh thiet bj mang co kha nang 
ho trg QoS theo yeu cau hay khong; 

- Thiet bj phan loai (Classifier): nhan dang va lua chon lop 

9 9 

djch vu dua tren noi dung cua mot so truong nhat djnh trong 
mao dau goi; 

- Thiet bj lap ljch (Scheduler): cung cap cac muc chat lugng 
djch vy QoS tren kenh ra cua thiet bj mang. 

Cac mire chat lugng djch vu cung cap boi IntServ bao gom: 

- Djch vu bao dam (GS): bang tan danh rieng, tre co gioi 
han va khong bj that thoat goi tin trong hang. Cac ung dung 
cung czip thuoc loai nay co the ke den: hoi nghj truyen hinh chat 
lugng cao, thanh loan tai chinh thoi gian thirc,... 

- Djch vu kiem soat tai (CL): khong dam bao ve bang tan 
hay tre nhung khac no lyc toi da a diem khong giam chat lugng 
mpt each dang ke khi tai mang tang len. Phu hgp cho cac img 
dyng khong nhay cam lam voi do tre hay mat goi nhu truyen da 
huong audio/video chat lugng trung binh. 
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Cong nghe VoIP va cdc gidi phdp... 


- Dich vu co gang toi da. 


Mo hinh dich vu cua IntServ dupe chuan hoa theo dp trc, ti 


lc mat goi va toe do tir dau cuoi den dau cuoi. Tuy nhien cac mo 


hinh nay dupe phan biet vdi nhau dua tren nguyen tac: “Cac dich 
vu khac biet dua vao viec dat cho tai nguyen trade cho cac luong 
cua djeh vu do 7 ’. Mot so dac diem cua kien true IntServ: 


Thu nhat. IntServ la kien true tap trung v^o timg luong 
(flow-centric), nghTa la cac ca che cua bo dinh tuyen dupe ap 
dyng vao cac luong rieng re trong cimg mot phien ung dung. Cac 
ca che cua bo dinh tuyen dupe ap dung tren cac goi cua nipt 
luong bao gom: 


- Phan loai luong: de xac djnh goi do thuoc ve luong nao. 

- Lap lich goi tin: thuc hien cap phat tai nguyen. No quyet 
dinh goi nao gui ke tiep khi tuyen ket noi di da san sang. 


- Qudn ly ho dem: de phan bo so bp dem cho luong 

■* *■ r ' 

- Dieu tiet toe do luong hoac loai bo tuan theo chinh sach: 
de dieu khien cac dac tinh cua luong (vi du so cum du lieu toi da 
trong luong). 


Thu hai, IntServ la mot kien true dau cuoi - dau cuoi, do do 
no yeu cau su ket hop giua cac nha cung cap mang khac nhau de 
co dupe sir dam bao ve dich vu tren toan bo dudng tru\ en tu dau 
cuoi - dau cuoi. Internet la mot mang co cau true phan cap. do 
do viec thiet lap cac thoa thuan tir nhieu phia la rat kho khan. 


Thir ba. IntServ dupe dua tren viec danh trude tai nguyen, 

nghta la tai nguyen (bang thong va bp dem) phai dupe danh sdn 

v * 

cho luong truac khi phien lam vi?c bit dau va keo dai trong su6t 
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phien lam vi£c. De thuc hien dieu nay phai dung giao thuc bao 
hieu. Giao thirc bao hieu truy£n cdc yeu c5u ve QoS cua ung 
dung va cac d5c tinh cua liru luong tir dau cuoi den cac bo djnh 
tuyen doc theo tuyen truyen dan. Neu tai nguyi!5 khong du de 
d$t trirac, bao hi^u se thong bao cho dau cuoi bict luong se 

9 % • » 

khong diroc chap nhan. Qua trinh nay g<?i la dieu khien quyen 
truy nhqp (Admission Control). Giao thirc bao hieu diroc dung 
trong kien true IntSerx la RSVP. 

M3c du IntServ co kha nang cung cap QoS cho cac ung 
dung voi mure do dam bao nghiem ngat song sir phuc tap va kho 
khan trong quan ly mang cung la nhugc diem cua IntServ. Sg 
phirc tap the hien trong vi<?c IntServ doi hoi cac bo djnh tuyen 
phai duy tri, xir ly du lieu va dieu khien tat ca cac luong. Cac 
dirong ket noi toe do Gigabit hay Terabit mang hang trieu luong 
dong thcri va dieu nay lam cho cac bo dinh tuyen trir nen qua tai. 
Cac bo dinh tuyen the he sau cung co the xir ly hang trieu luong 
bang each luu tru cac trang thai timg luong tai bo dinh tuyen 

f 9 

bien. Kho khan trong viee quan ly do kien true IntServ rat kho 
cai dat, bao tri va hoat dong. Ngoai ra kien true yeu cau cac giao 
dien chuong trinh ung dung tai cac dau cuoi cho cac ung dung 
da phuong tien. 

IntsServ va RSVP 

Mo hinh cac djeh vu tich hirp se cung cap phuong phap de ung 
dung cac muc dich vu cho luong du lieu cua "djeh vu phan phoi". 
IntsServ duoc mo ta nhu mot cau true gom 2 bo phan chinh: 

- Bo dinh tuven (Router) vd may tram (host) co the hieu va 
co the phan biet duoc nhung muc do djeh vu khac nhau. Nhung 
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thiet bi nay phai co kha nang xu ly cac goi co d3c diem nhat dinh 
(dinh tuyen dac biet, trat tu uu tien....). Chuc nang nay doi khi 
dugc hieu nhu la chuc nang dieu khien cua lntserv. Nhung vi dy 
ve chuc nang dieu khien QoS bao gom tai dugc dieu khien va dp 
tin cay, dieu do dugc chi ra trong RFC 2211 va 2212. 

- Djch vu dugc dieu khien sir dung chuc nang dieu khien 
dau vao de xac dinh va uu tien nhung goi phii hgp voi dSc diem 
nhat dinh, lam cho luu lugng do co nhung dieu kien tuung tu voi 
nhung dieu kien tren mang khong qua tai, Khi luu lugng da dugc 
dieu khien, dich vu mang duimg nhu la "tot nhat" neu noi ve dp 
tre va do tin cay,... do la nhumg van de khong du doan truoc 
dugc. Khi viec dieu khien QoS da dugc dam bao, cac phan tu 
mang chap nhan cung cap mot dich vu voi do tre co kha nang du 
doan dugc ve mat toan hoc. 

Mo hinh lntserv phu thupc vao tac dong cua hai chuc n5ng 
tren va nhung ung dung cua chung doi voi luong luu lugng, mot 
chuoi cac goi co lien quan voi nhau theo mot so each va do do 
co the dugc xem nhu la mot don va. Vi du, mot tram tren Internet 

» f r f 

co the thiet lap mot ket noi vcri mot tram khac voi muc dich 
truyen cuoc ggi VoIP, va tat ca cac goi vcri nhung dac tinh cua 
mot cuoc goi dac biet nhu the co the dugc xem nhu la mot luong 
don. Dieu nay co dugc la do cac goi nay co cung chung mot noi 
den va nhung dja chi IP nguon, cung cong lop truven tai va 
nhung dac tinh khac. Dong thoi neu 2 tram cung truven tep co 
luu luong thoi gian khong thuc. cac goi do se khong cung mot 
luong (it nhat la khac nhau ve so cong). Do do. cac nut mang co 
the dugc phan biet luu lugng truyen tep voi luu lugng VoIP. 
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Cac luong kru luong can thic't cho hoat dong cua RSVP va 
Intserv noi chung. Vi khung IntsServ sir dung nhung dac diem 
cua luong kru luong nhu mot phunrig tien xac dinh luu luong 
cho dinh tuyen (chuc nang dieu khien thiet lap), tuy theo nhirng 

t 1 n Ti -P 

tham so kiem soat QoS cu the (chuc nang dieu khien QoS). Cac 
budc co ban cua Intserv bao gom: 

f , r i 

1. ling dung gui di cho biet qua trinh RSVP cua no ve kru 
lucmg tao ra cung voi nhumg dac tinh cua dong kru lucmg. Ung 

t > ^ 

dung cung cap cho RSVP mot ban mo ta ve nhung you cau in a 
mot dong kru luong phai co. 


* f * 

2. Mot ban tin ve co cau RSVP chira dung hai nhan to duoc 
chuycn di theo duong dan tori nguoi nhan da dinh va duoc sua 
dot ve thong tin va kha nang cua moi nut khi no duoc tiep am 
tirng chang mot, tao ra mot ban mo ta ve duong dan. Vi du, mot 
phan nln'mg yeu cau cua dong kru luong co the tro thanh don vi 
co the truyen dan toi da (MTU) co kteh co 1 KB va moi bo dinh 
tuyen doc theo duong dan se cho thay kha nang cua no {tinh san 
sang cua no de cung cap MTU do cho dong kru luong). 


3. Khi ban tin setup den duoc nguoi nhan, RSVP se mo ta 
duong dan cho ung dung, ung dung nay co the su dung duong 
dan do vao vice lira chon nhung thuoc tinh hiip ly de yeu cau. 
Khi ung dung da cho ta dupe yeu cau cua no. no se trao tra lai 
yeu cau cho RSVP. 


4. RSVP chuyen chuoi veu cau do doc theo duong dan den 
nguoi gui. doi hoi nhung thuoc tinh do tu cac bo djnh tuyen. 

5. Khi RSVP cua nguoi gui nhan dupe ban tin. no se thong 
bao cho ung dung gui ve su ton tai cua duong dan cung voi 
nhung dac tinh dac biet thuan tien cho viec su dung. 
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6. Cac bo dinh tuyen thuc hien "sir duy tri" bang each lam 
cho cac dac tinh cua dong liru lircmg da dirac de cap a trong ban 
tin setup cua ngubi gui phu hop vdi nhung thuoc tinh chi ra 
trong yeu cau cua ngiroi nhan. 



H'inh 6.20: Qua trinh thiet lap RSVP 


Trong khi qua trinh IntsServ la tuong doi phiic tap. no rat 
ximg dang vdi co gang de duy tri mol tap hop nhung thuoc tinh 
cua mang cho mot liru luqng cu the - it nhat la tCr quan diem cua 
ung dung ca nhan. Se khong kho gi trong viec tuong tuong ra 
moi thiet bi tren Internet co the yeu cau mang mot muc do dich 
vu can thiet cho nhung gi ma thi^t bi van hanh 6 mot thbi diem 
cu the hoac khong co mot yeu cau gi ca khi chi yeu cau dich vu 
"co gang toi da". 

Tuv nhien mo hinh IntsServ co nhung han che nhat dinh. 
dieu nav co lien quan den quy mo ngay cang mo rong nhanh 
chong cua Internet hon la co lien quan den thiet ke giao thuc. 
Trong khi co the khong co kho khan gi cho mot may chu truydn 
tai hang tram hoac hang ngan nhung yeu cau cua RSYP ma no 
phai dam nhiem thay mat khach hang dong thoi vdi viec ket noi 
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tori no. nhung ho dinh tuyen a trung tam cua mang co the sc co 
nhung thong tin ve tinh trang cua luong liru luqng di qua co lien 
quan den khong phai la mpt may chii va nhung khach hang cua no 
ma la nhieu may chu va tat ca cac khach hang cua chung. Mot so 
bo dinh tuyen tai vi tri co nguon luu luqng cao doi khi can thiet 
phai duy tri trang thai hang trieu cuoc hoi thoai cung mot luc. 

RSVI’ co nhuqc diem cua tat ca nhung giao thuc trong 
nhung nut khi ma han than luu luong khong ton tai duoc, doi hoi 
nut phai cung cap nang luqng vao ho nho de du doan duqc lim 
luqng va de duy tri thong tin ve tin hieu do. Nhung bo djnh 
tuyen dutmg true hoat dong de dinh tuyen cac goi va duy tri 
thong tin sir dung giao thuc dinh tuyen. ma khong can phai chiu 
them chi phi gia tang cua viec xir ly thong tin ve trang thai. Viec 
nay se chi tang do tre trong dinh tuyen. Khi mang Internet tang 
ve quy mo va toe do, so luqng trang thai luu luqng doi hoi viec 
duy tri se tang len. 

Mot han che khac doi voi viec trien khai RSVP a dien rong 
do la su phoi hop cua nhung nha cung cap noi bo de nhung dong 
RSVP duqc dang ky. tint kiem va hoat dong doc theo duong dan 
nhung nha cung cap. Khi yeu cau cua nha cung cap ho trq chirc 
nang dieu khien QoS giong nhau, nhung muc do djeh vu co kha 
niing thich hop cho nhung dong noi tren va cong suat du cho so 
luong noi tren se han che kha nang hqp tac cua nhung nha cung 
cap dich vu Internet. 

Do nhung han che do IntsServ va RSVP duqc nhieu nguoi 
xem la chi co ich 6 hien duimg dan. cho nhirng bo phan rieng re 
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cua cuoc goi VoIP di qua mang cua nha cung cap do va cho 
nhumg mang cua nha cung cap rieng re danh cho VoIP va nhung 
dich vu that gian thuc khac. chung nao chime con true ihupc 
mot ca quan quan K dim nhat. Tuy nhicn. IntsServ ro rang 
khong phai la cau tra Icri cho sir ho trq VoIP a dien rang hoac 
nhumg dich vu thai gian thuc khac iron Internet noi chung. 

' f f 

6.4.2.3 Mo hift/t phan quyen uu tien - ca che cung cap dich vu 
khac biet (DS - Differentiated Service) 

r # 

Differentiated Service hay viet tat la DiffServ la mot mo 

hinh da dich vu. chung co the lam thoa man cac >eu cau QoS 

* 

khac nhau. Tuy nhicn, no khong giong mo hinh dich vu IntServ. 
Mot irng dung sir dung mo hinh dich v u DiffSen ,• khong can xac 
djnh ro rang tin hieu tai bo djnh tuyen trucrc khi gin du lieu. 

Ca che cung cap djeh vu khac biet duac dinh nghTa bai 
IETF. De cung cap cac lap dich vu khac biet tren duang truyen 
Internet, ho tra nhieu loai ung dung va dap ung nhu cau cua cac 
doanh nghiep. Ca che nay hoat dong dua tren viec cung cap chat 
luang dich vu cho timg nhan to se tao nen cac dich vu khac nhau 
horn la cho ban than cac djeh vu. Cach thirc truven thong tren 
mang cung nhu cac tai nguyen mang se duac phan loai dua tren 
cac tieu chuan quan ly dai thong. De dam bao chat luang dich 
vu. viec phan loai tren phai dua ra nhung ca che uu tien cho 
nhung ung dung cb nhu cau cao him. 

Trong mo hinh dich vu DiffServ, mang co gang phan loai 
dich vu dua tren lv thuyet QoS cho mbi goi tin. Dac diem kv 
thuat nay co the thuc hien bang nhieu each khac nhau. \ i du sir 
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dung trucmg bit II* Precedence trong tieu de IP hoac dia chi 
nguon va dich, mang sir dung dac die*m ky thuat QoS de phan 
loai. danh dau, nhan dang va chinh sach liru lugng nham xep 
hang dgi thong minh. 


DifJServ djnh nghTa lai 6 trong so X bit trong trucmg ToS cua 
phan mao dau trong goi IP cho phep cac bit ToS dirge sir dung 
dc phan bict cac ung dung. 6 bit nay to hop ra 64 Icrp dich vu, ncS 
dai dien cho cac loai ung dung khac nhau va se dirge chuan hoa 
giCra tat ca cac ISP va cac be) djnh tuyen. Chuan DiffSen’ rat hap 
dan. nhung tat nhic'n la tat ca cac bo djnh tuyen phai hieu va tuan 
thco cac loai QoS cua Dif/Serv. DifJServ khong co cac dam bao 
thuc hien QoS hoan toan. Vi du, DiJ/Serv tot nhat cc> the lam cho 
VoIP la dam bao rang cac goi thoai duge xcp hang dau ticn toi 
cong ra. 


Mo hinh dich vu DifJServ dirge sir dung danh cho nhung img 
dung dac biet va de cung cap dau cuoi tcVi dau cuc)i QoS. l ieu bieu 
cho loai hinh dich vu nay phu hop cho vice tap trung liru luimg. 
bcVi vi ncS thuc hien viec phan loai luu lugng ct cap do tho. 


Cac tno hinh cung cap dich vu Dif/Serv nhu sau: 

- Toe dc) truy nhap cam ket (CAR - Committed Access 
Rate), loai hinh nav thuc hien phan loai goi thong qua IP 
Precedence va thiet lap nhom QoS. CAR thuc hien do va chinh 
sach cua luu lugng. quan ly dc) rc)ng bang thong. 


- Xep hang dgi thong minh nhu WRED (phat hien som ngau 
nhien theo trong so) va WFQ (xep hang theo trong so) la cac 
phuemg phap de tranh tac nghen va nhung dac tinh tuemg dirimg 
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dua tren bo xu ly giao dien da nSng (VIP - Versatile Interface 
Processor) goi la VIP - Distributed WRED va VIP - Distributed 
WFQ. Nhirng dac diem nay co the dugc sir dung vai toe do truy 
nhap cam ket (CAR) de phan phoi cac dich vu DiffServ. 

Mo hinh dich vu khac biet cho phep cac nha cung cap dich 
vu dua ra cho mbi khach hang dong thcri nhieu dich vu. Cac dich 
vu nay khac nhau co ban ve hicu suat. kern theo do la chi phi cho 
dich vu do. 

Thoa thuan giura nha cung cap dich vu va ngudi sir dung 
dirge thuc hien tai bien cua mang. Cac thoa thuan nay dirge goi 
la cac thoa thuan ve mire dich vu (SLA). Mot phan cua SLA se 
dac ta mure dich vu tren phuong dien ky thuat va dugc goi la SLS 
(Service Level Specification). SLS co the la tTnh hoac dong. SLS 
tinh dugc cai dat beri ngudi dung hoac nha cung cap. Cac dac ta 
nay co the chi ra nhung thay doi ve muc dich vu tai mot thcri 
diem nhat dinh trong ngay, tuan hoac thang. Ngugc lai, SLS 
dong co the thay doi thudng xuyen. Su thay doi nay co the la do 
su thay doi cua tai luu lugng so vdi nguong hoac thay doi do gia 
ca cua nha cung cap dua ra khi tai luu lugng thay doi. SLS dong 
thay doi khong can su can thiep cua con ngudi. Tuy nhien no 
dugc quan ly bdi mot giao thuc goi la Bandwidth broker (moi 
gidi bang thong) dugc cai dat trong mien DiffSen.-. 

Ban dau. viec dua ra mb hinh IntServ da cb \e nhu giai 
quyet dugc nhieu van de lien quan den QoS trong mang IP, [ u\ 
nhien tren thuc te. mb hinh nay khong thuc su dam bao dugc 
QoS xuyen suot (end-to-end). Da co nhieu cb gang de thay doi 
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dieu nay nham dat dugc mot muc QoS cao han cho mang IP va 
mot trong nhung co gang do la sir ra dai cua DiffServ. DiffServ 
sir dung vice danh dau goi va xep hang theo loai de ho trg cac 
dich vu iru tien qua mang IP. Hien tai IETF da co mot nhom lam 
vice DiffServ dc dura ra cac tieu chuan RFC vc DiffServ. 

Nguyen tac co ban cua DiffServ nlur sau: 

- Djnh nghia mot so luong nho cac lop dich vu hay mire im 
ticn. Mot lop dich vu co the lien quan den dac tinh liru lirong 
(bang tan min- max, kich co burst, thoi gian keo dai burst..). 

- Phan loai va danh dau cac goi rieng biet tai bicn cua mang 
vao cac lop dich vu. 

- Cac thiet bj chuven mach. bo djnh tuyen trong mang loi sc 
phuc vu cac goi theo noi dung cua cac bit da dugc danh dau 
trong mao dau cua goi. 

- Voi nguyen tac nay, DiffServ co nhieu loi the him so veri 
IntServ: 

- Khong veu cau bao hieu cho timg luong: 

- Dich vu lut tien co the ap dung cho mot so luong rieng biet 
cung mot UVp dich vu. Dieu nay cho phep nha cung cap dich vu 
dc dang cung cap mot so lirqmg nho cac mure djeh vu khac nhau 
cho khach hang co nhu cau: 

- Khong ycu cau thay doi tai cac may chu hay cac img dung 
dc ho trg dich vu iru ticn. Day la cong viec cua thiet bi bicn: 

- Ho trg rat tot djeh vu VPN. 

- Tuy nhicn co the nhan thay DiffServ can vugt qua mot so 
van dc nhu: 
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- Khong co kha nang cung cap bang tan va do ire dam bao 
nhu GS cua IntServ hay ATM; 

- Thiet bi bien van yeu cau Bo Phan loai (Classifier) chat 
luqng cao cho timg goi giong nhu trong mo hinh IntServ; 

- Van de quan ly trang thai bo phan loai cua mot so luong 
Ion cac thiet bi bien !a mot van de khong nho can quan tarn; 

- Chinh sach khuyen khich khach hang tren ca sa gia cudrc 
cho dich vu cung cap cung anh hirorng den gia trj cua DiffServ. 


Mo hinh cua DiffServ tai bien va loi duqc mo ta trong hinh 
6.21 dirdri day: 



Bp dinh tuyen loi 


Hinh 6.21: Mo hinh DiffServ tai bien va loi cua mang 

Mo hinh DiffServ bao gom mot so thanh phan nhu sau: 

- DS-Byte: byte xac dinh DiffServ la thanh phan ToS cua 
IPv4 va trutmg loai liru luqng IPv6. Cac bit trong byte na> thong 
bao goi tin duqc mong dqi nhan duqc thuqc dich vu nao. 

- Cac thiet bi bien (Bo dinh tuyen bien): nam tai loi vao hay 
loi ra cua mang cung cap DiffServ. 

- Cac thiet bi ben trong mang DiffServ. 
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- Giam sat: cac cong cu va nha quan tri mang giam sat va do 
kiem dam bao SLA giura mang va nguai dung. 

Di/fServ phan biet rat ro rang cac bo djnh tuyen nam tai bien 
cua mang (tire la cac bo djnh tuyen dau vao va dau ra) vai cac bo 
dinh tuyen Idi de co the dap ting duac yeu cau mo rong mang. 
No loai bo rat nhieu chirc nang ra khoi bo djnh tuyen ldi cua 
mang va dat chung vao trong bo djnh tuyen bien. Hinh 6.22 mo 
ta co che bo djnh tuyen trong mien DiJJServ : 



Hinh 6.22: Chirc nang, cua bo dinh tuyen bien 
va Idi trong mien DiJJServ 


* Bd djnh tuyC’n bien 

Cac bo dinh tusen dupe dat tai bien cua mien dupe goi la 
dau vao hoac dau ra tuv theo cac huemg khac nhau cua luu 
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lugng. Luu lugng di vao mien tai mpt by dinh tuyen dau vao va 
mi mien tai bo dinh tuyen dau ra. 

Cac bo dinh tuyen dau vao phai thuc hien phan loai luu 
lugng (truffle classification) va dieu khien luu I iron g (traffic 
conditioning). Phan loai kru lugng nhan dang cac dac link cua 
mot tap cac km lugng, cac luu lugng nay sau do co the dirge 
nhan mot djeh vu tir bo dieu khien luu lugng (traffic 
conditioner) va dugc xcp vao mot lap dich vu. Phan loai luu 
lugng co the thuc hien tren mot luong rieng biet hoac mot luong 
gop. Dieu khien kru lugng thuc hien do (metering), danh dau 
(marking), dieu tiet (sharping), va loai bo (draping). Chuc nang 
do tien hanh do cac luong da dugc chap nhan va kiem tra lieu 
luong co thoa man ho so kru lugng (traffic profile) hay khong. 
Chuc nang nay cung cap dau vao cho 3 chuc nans tiep theo. Vi 
du ve kiem tra ho so luu lugng cua tocken-bucket: 

if Codepoint = X 
then 

use tocken-bucket r,b 
if toe ken available 
then 

forward packet 
else 

discard packet 
end if 
end if 
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116 sa nay chi ra rang tat ca cac goi dugc danh dau voi 
code point (diem ma) la X se dirge do bang bo do token-bucket 
voi toe do r va kich thmVc bucket la b. Neu con the trong gio thi 
goi se dirge coi la hop 1£ va cho di qua, ngugc lai goi se bi loai. 

Cac chirc nang cua bo dinh tuyen bien dugc the hien trong 
hinh ve 6,23: 



Hinh 6.23: Ccr die cua bo dinh tuyen bien 


Chirc nang danh dau thiet lap cho truong DS cua goi mot 
gia tri DS codepoint tumig irng voi mot PHB hoac de bao dam 
rang chi cac code point hop le mot dirge su dung trong mien. 
Chuc nang dieu tiet kiem soiit goi bang each lam tre lint hrong 
do do toe do khong bi vuirt qua so voi toe do dugc chi ra trong 
ho so. Chirc nang loai bo goi there hien loai bo goi khi no khong 
thoa man ho so hru Uroma, 


* Bo dinh tuven loi 

Cac bo dinh tuyen loi trong mien DiffServ phai dam bao 
rang cac yen can djeh vu dugc chi ra boi SLS phai dugc dap urng. 
llai co chc chinh dirge sir dung trong bo dinh tuyen loi de thuc 
hien dam bao dich vu cho cac luong gop la xep hang (buffering) 
va chucrng trinh doc goi (packet scheduling). 
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Xep hang quyet dinh xem bao nhieu dung luong cua bo dem 
dirge danh cho ede loai djeh vu va bao nhieu goi hi loai btS trong 
truong hop co tac nghen. Chi'rc nang nay edn cu vao ngirong loai 
bo (threshold dr oping) de loai goi. Cac goi tir cac lop khac nhau 
dirge xep hang vao trong mot bo dem va diroc phuc vu thco co 

che FIFO. Moi top trong djeh vu i se co ngirong loai bo la B, va 

* * 

mot goi cua lop i chi dirge chap nhan neu dung luong bo dem 
danh cho lop do laB(t) < B,, nguoc lai, goi se hi loai bo voi xac 
suat la p,. 

Chirong trinh doe goi quyet dinh thu tu hang dgi dirge phuc 
vu. do do yeu cau bang thong va do tre cua cac loai luu lugng 
khac nhau dirge dap irng. Trong eh ire nang nay, cac goi thuoc 
cac UVp khac nhau dirge giri toi cac hang doi khac nhau va cac 
hang doi duoc phuc vu nhir the nao tuy thuoc vao thu at toan 
dirge sir dung de doe goi ra. 

Mot diem noi bat trong mang DiffServ la khong co dieu 
khien quyen truy nhap a bo dinh tuyen loi, do do rat kho de duv 
tri cac yeu cau djeh vu cua cac lop mot each dinh lugng. Ban 
than mang DiffServ khong the mot minh giai quy et van de nay. 
Mot so co che khac nhu dinh tuyen rang huge kiem soat liru 
lugng (constrained-based routing/traffic engineering). RS VP va 
moi gidri bang thong (bandw idth brocket ■) dirge su dung de quail 
ly va toi uu hoa viec su dung tai nguyen trong mien DifjServ. 

Truong ToS va trudng Traffic class trong DiffServ 

Khi xem xet giai phap cho QoS cua Internet giong nhu 
Intserv va RSVP tai ISP va vung dinh tuyen. ngi'in ta chii y nhieu 
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diSn octet thur 2 it dung dSn trong mao dau IP. do la truong ToS. 
Vao thang 12 nam 1997. nhom lam vice ve dich vu tich hop cua 
IETF da lam cac thanh vien nhom lam viec DiffiServ "chao dao" 
khi co y dinh la sang tao ra mot phuong phap co quy mo ve "cac 
dich vu khac biet". Nguoc lai vdi giai phap lntserv va RSVP. 
phurimg phap DiffServ cho phep cac bo dinh tuven xac dinh dupe 
trang thai truyen tai cua moi goi dua tren thanh phan cua mot 
truong diem ma DS (DSCP) bang each su dung truong ToS trong 
lieu de goi IPv4 hoac truong Traffic class trong lieu de goi IPv6 
va doi ten no thanh truong DS nhu hinh 6.24. Truong nay dirac 
sir dung de mang thong tin ve cac yeu cau dich vu. 
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H'mh 6.24: DiffServ vai tnrcrrrg ToS va truong Traffics Class 
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Truong ToS hue gom 2 trutmg con: 3 bit uu lien de cung cap 
8 mire uu lien va 3 hoac 4 bil thuoc tinh. So luong chinh xac cua 
bit 6 trong iruong con tuy ihuoc vao then gian thuc hien. Cac octet 
DiffServ nav bao gom 01 tnrong DS 6 bit. 2 bil khac khong sir 
dung. 6 bil duoc dung de lua chon ra diem ma dich vu khac biet 
(DSC P -DiffServ Code Point). Viec sir dung t nr one do hoan loan 
khong tirong thieh vai viec sir dung truang "tniyen thong" da 
dirge chi ra trong RFC 791. Ilau hei moi ngircri khong nhin thay 
no nhir mot van de dan den sir dung khong dong bo hien nay. 

Khach hang yeu cau mot mire hicu suat cu the tren moi goi 
bang each dien vao truimg DS cua moi goi mot gia tri cu the goi 
la DS Code Point (DSCP). Gia trj nay se cho cac bo dinli tuyen 


biet phai xir ly goi nhir the nao va moi each xu iy img vai mot 


DSCP goi la hanh vi xu ly moi chang (Per-Hop Behavior - PUB). 


Mot dac diem noi bat cua DiffServ la cac luong IP don, hay 
con goi la microflow co ciing yeu cau ve QoS se duoc gop lai 
thanh mot luong tong hay con goi la macroflow. Moi macrofow 
sir dung lap dich vu goi la tap hop hoat dong xu ly (Behavior 
Aggregate - BA) tuang duang vai mot PHB. Nhu vay, 
macroflow !a dam vi nho nhat cua luong trong mo hinh DiffServ. 


Mo hinh DiffServ xac dinh vung DS co chira mot so luong 
Ion cac bo dinh tuyen kei noi Ian nhau. nhung bo dinh tuyen nay 
hieu duoc nhung khai niem tuemg tu cho nhung hoat dong time 
birac (PHB). Mo hinh nay gia thiet vung la mot mang cua nha 
cung cap mot djeh vu dam nhat hoac mot so mang khac duuj su 
kiem soat cua mot ea quan quan ly duy nhat. thong qua ca quan 
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nay c6 the xac d|nh dime PUB. Viec cho phep truy cap vao va ra 
khoi DS la cac bo dinh tuyen dupe biet den nhu nhung nut ranh 
gibi DS, nhimg nut nay "phan loai" tiru lupng vao vung dua tren 
mot dac tfnh luu lupng cua cac nha quan ly mang. Vice luu 
lirong thich hop vcri mot dac tfnh cu the co the co mot gia tri CP 
nhdt dinh. Gia tri nay chi ra rang mot PHB nhat dinh se dirqc ke 
tidp thco bbi nhirng bo dinh tuyen a trong vung do. Gia tri nay 
co the co hoac khong co y nghTa tirong tu (hoac bat ky) voi 
nhung bp dinh tuyen a ngoai vung DS do. 

C5u true dich vu phan bict tuy thuoc vao sir hieu biet noi 
chung vc nhimg quy tac PHB va ve viec chung co lien quan nhu 

IP f * * 

the nao den mot QoS cu the sc co dupe tir mang. De dat dupe 
nnic tieu nay, DiffServ cho rang luu lupng qua ranh giai vung 
DS se phai dupe tinh den trong nhung thoa thuan. Vi du nhimg 
thoa thuan ve muc do djeh vu (SLA) va nhung thoa thuan ve 
dieu kien luu luimg (TCA), Trong khi mot so PHB se dupe tieu 
chuan hoa boi 1ANA va do an toan (chang han nhu PHB "mac 
dinh" tuong tu kru luimg Internet "thuemg le"), nhung nha cung 
cap se dupe tu do, thoai mai trong viec xac djnh nhung di£m ma 
cua ho va PHB de dua ra nhung muc do dich vu cua ho. 

6.4.3. Danh gia cac mo htnh 

Mang Internet hien nay nhu cluing ta biet khong dupe thiet 
ke de truyen cac ludng thong tin da phuong tien chdt lupng cao 
va du lieu then gian thuc. No la mang phi ket nbi. khong co su 
dam bao ve chat lupng va chia se binh dang tai nguyen mang ddi 
voi moi ngucri su dung. Do do, mang Internet hien nay goi la 
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mang co gang toi da (best effort) va khong the cung eap QoS. 
Mien nay II: I F dang nghien etna hai ca che co the ho Ira QoS 
trong mang Internet, do la mo hinh dieh vu tich hop {Integrated 
Services) va dieh vu khac biet (Differentiated Services). Ca hai 
phuang phap nay da dugc xem xet va danh gia. Trong do 
phuong phap theo mo hinh djcli vu tich hop kho lam vice tot 
trong mang Ion vi co qua nhieu liru luong tao ra do su dung giao 
ihuc danh truoc tai nguyen (RSVP) va cac thanh phan mang phai 
kru giur cac bang dieh vu va trang thai lorn. Con phuong phap mo 
hinh dieh vu khac biet thich hop thi mem deo hon vdri mang Ion 
va cung dirge ua dung hern. Cac goi dir lieu dugc phan lop va 
dugc gan vao mot trong cac lop dieh vu beri bo djnh luyen dau 
vao mang qua ctr che danh dau goi. Cac bo dinh tuyen loi dem 
gian chi phai chuyen cac goi theo lop dieh vu cua chung. 


Bang 6. 7. So sdnh DiffServ va IntServ 
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ARP 

Addresss Resolution Protocol 

Giao there phan giai dia chi 

AS 

Autonomous System 

He thong tir trj 

ATM 

Asynchronous Transfer Mode 

Phoong thi>c truy£n tai khong 
dong bo 

BA 

Behavior Aggregate 

Tep hop hoat dong xi> ly 

BGP 

Border Gateway Protocol 

Giao there dmh tuyen cong mi£n. 

CELP 

Code Excited Linear 

Prediction 

Dir bao tuyen tinh kich thich ma 

COPS 

Common Open Policy 

Service 

Dich vg chinh sach ma chung 

CIDR 

Classless InterDomain 

Routing 

Dinh tuyen lien vung khong phan 
lop 

CSRC 

Contributing Source Identifier 

Bq nhan dang tap hop ngu6n 

CRC 

Cyclic Redundancy Check 

Kiem tra vong do 

CTI 

Computer Telephony 
Integration 

Tich hop di$n thoai may tinh 

DHCP 

Dynamic Host Configuration 
Protocol 

Giao there cliu hinh tram dong 

DLCI 

Data Link Connection 

Identifier 

Nhan dang ket n6i lop lien k§t dir 
lieu 

DNS 

Domain Name System 

He th6ng ten vung 

DS 

Differentiated Service 

Dich vu khac biet 

EGP 

Edge Gateway Protocol 

Giao there dinh tuyen cong bien 

ETSI 

European 

Telecommunication Standard 

Institute 

Vi£n Tieu chuan Vien thong 
chau Au 

FDDI 

Fiber Distributed Data 

Interface 

Giao di^n dir li£u phan b6 quang 
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FTP 

Fite Transfer Protocol 

HDLC 

High-level Data Link Control 

HTTP 

Hyper Text Transfer Protocol 

IANA 

Internet Assigned Numbers 
Authority 

ICMP 

Internet Control Message 
Protocol 

IETF 

International Engineering 
Task Force 

IEEE 

Institute of Electrical and 
Electronic Engineers 

IGMP 

Internet Group Management 
Protocol 

IGP 

Interior Gateway Protocol 

IN 

Intelligent Network 

IP 

Internet Protocol 

IPv4 

IP version 4 

IPv6 

IP version 6 

ISDN 

Integrated Service Digital 
Network 

ISO 

International Organization for 
Standardization 

ISP 

Internet Services Provider 

IS-IS 

Intermediate System - 
Intermediate System routing 
exchange protocol 

ITU-T 

International 

Telecommunication Union - 

Telecommunication 

Standardization 


Giao thurc truyen lep 

Dihu khien \\%n ket d0 lieu mire 
cao 

Giao (hire truyen di> lieu sieu vdn 
ban 

Co quan chi dinh s6 Internet 

Giao thi>c ban tin dieu khien 
Internet 

To choc tieu chuan ky thu|t quoc 
te cho Internet 

Vi#n ky thuat dien va dien ti> 

Giao thirc quan ly nhom lien mgng 

Giao thirc cong mang npi bp 

Mang thong minh 

Giao thi>c Internet 

IP phien ban 4 

IP phien ban 6 

Mang so hen k§t da dich vy 

To choc tieu chuan hoa quoc te 

Cac nha cung c£p dich vy Internet 

Giao thoc trao doi dinh tuy§n IS’ 
IS 

Ban Tieu chuan Vten thong cua 
ITU 
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LSA 

Link State Advertisement 

MAC 

Media Access Controller 

MCS 

Multipoint Communications 
System 

MCU 

Multipoint Control Unit 

MG 

Media Gateway 

MGC 

Media Gateway Controller 

MGCP 

Media Gateway Control 
Protocol 

MPE 

MultiPulse Excite 

MPLS 

Multiprotocol Label Switching 

NGN 

Next Generation Network 

NNI 

Network-Network Interface 

OSP 

Open Settlement Protocol 

OSPF 

Open Shortest Path First 

PDU 

Protocol Data Unit 

PE 

Provider Edge 

PHB 

Per-Hop Forwarding 
Behaviour 

PPP 

Point to Point Protocol 

PSTN 

Public Switch Telephone 
Network 

PVC 

Permanent Virtual Circuit 

QoS 

Quality of Service 

RARP 

Reverse Address Resolution 
Protocol 

RAS 

Registration. Authentication 
and Status 


Quang cao trang that lien ket 

Thiet bi dieu khien truy nhap moi 
truing 

He thong lien lac da dfem 

Khoi dieu khien da diem 
Cong ndi phircmg tien 

Thidt bi dieu khien cong noi 
phuomg tipn 

Giao thi>c dieu khien cong noi 
phaorng ti^n 

Phaong phap kich thich da xung 

Chuyen mach nhan da giao thi>c 

Mgng the he sau 

Giao dien mang - mang 

Giao thi>c thanh toan mo 

Giao thdc dinh tuyen OSPF 

Dan vi d& lieu giao thtrc 

Thiet bi dinh tuyen bien phia nha 
cung cap 

Hanh vi xlf ly moi chang 

Giao thi>c diem * diem 

Mang chuyen mach thoai cong 
cong 

Kenh ao c6 djnh 

Ch£t li/ong dich vu 

Giao thi>c phan giai dja chi nguac 

Giao thoc RAS {Dang ky, chung 
thuc va trang thai) 
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RFC 

Request for Comment 

Cac tai lieu do IETF dua ra 

RIP 

Realtime Internet Protocol 

Giao thirc Internet then gian thirc 

RSVP 

Resource Reservation 

Protocol 

Giao thi>c danh truoc ta* nguyen 
(ho trg QoS) 

RTCP 

RealTime Control Protocol 

Giao there dieu khien thoi gian 

thirc 

RTSP 

Real Time Streaming 

Protocol 

Giao thirc kiem soat luong dir lieu 

RTF 

RealTime Transport Protocol 

Giao thirc truyln tai then gian thirc 

SAP 

Session Advertisement 

Protocol 

Giao thirc quang cao trong phien 
ket n6i 

SDP 

Session Description Protocol 

Giao thirc mo ta cac phien k§t noi 
da phirong tien 

SGF 

Signalling Gateway Function 

Kh6i chi>c nang cong bao hieu 

SIP 

Session Initiation Protocol 

Giao thirc khan tao phien 

SLA 

Service Level Agreement 

Thoa thuan ket noi mire djeh vy 
gitra nha cung cap va khach hang 

SIS 

Service Level Specification 

Dec diem ky thuat mire dfch vy 

SNAP 

Service Node Access Point 

Diem truy nhap nut dich vg 

SNI 

Signalling Network Interface 

Giao dien mang bao hieu 

SNMP 

Simple Network Management 
Protocol 

Giao thirc quan ly mang don gian 

SONET 

Synchronous Optical Network 

Mang truyen din quang d6ng bQ 

SP 

Service Provider 

Nha cung cap dich vy 

SPF 

Shortest Path First 

Giao thirc dinh tuyen dircrng ngln 
nhlt 

SVC 

Switched Virtual Circuit 

Kenh ao chuyen mach 

TCA 

Traffic Control Agreement 

Thoa thuan vd d»eu khien luy 
lirpng 

TCP 

Transport Control Protocol 

Giao thirc dieu khen truyen tai 
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TE 

Terminal Equipment 

TELNET 

TErminaL NETwork 

TIPHON 

Telecommunications and 

Internet Protocol 

Harmonization Over 

Networks 

UDP 

User Data Protocol 

UNI 

User Network Interface 

VAD 

Voice Activity Detector 

VCI 

Virtual Circuit Identifier 

VLSM 

Variable Length Subnet 
Masking 

VoIP 

Voice over IP 

VPI 

Virtual Path Identifier 

VPN 

Virtual Private Network 

VPNID 

Virtual Private Network 
IDentifier 

VR 

Virtual Router 

VSC 

Virtual Switched Controller 

VSF 

Virtual Switched Function 

WAN 

Wide Area Network 

WFQ 

Weighted Factor Gueque 


Thiet bi dau cudi 
Dau cuoi dang nhap mang 

Can doi giua Vien thong va giao 
thuc Internet tren cac mang 

Gtao thuc du f lieu nguai su 1 dung 

Giao dien mang * ngudi su dung 

Bo phat hien khoang lang 

Tru-ang nhan dang kenh ao trong 
te bao 

Mat na mang con chieu dai bien 
thien 

Thoai qua giao thuc IP 
Nhan dang dirang ao 
Mang rieng ao 
Nhan dang mang rieng ao 

Bp dinh tuyen ao 

Kh6i di§u khien chuyen mach ao 

Kh6i choc nang chuyen mach ao 

Mang dien rong 

Hang dgi theo trong s6 
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CONG NGHE VoIP 

VA CAC GIAIPHAP 

NANG CAO CHAT LITDNG OICH VU 
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Chiu trach nhieni xuat ban 
LUU OLfC VAN 


Bien tap 


Che ban 
Sufa ban in 


: DAO TH| MINH - TRAN VO THUUNG 
NGUYEN VAN VINH 
: VO HONG NHUNG 
: NGUYEEN VAN VINH 


Trinh bay bia : PHAN THE VINH 


NHA XUAT BAN Bl/U OIEN 


Try so 

Dien thoai 

E-mail 
Chi nhanh 

Dien thoai 

E-mail 


: 18 Nguyen Du, TP. Ha Noi 

04-9431283,04-9432438 Fax 04-9431285 

: bientap@hn.vnn.vn 

: 27 Nguyln Binh Khiem, Quan I, TP. Ho Chi Minh 

: 08-9100925 Fax: 08-9100924 

: chmhanh-nxbbd@hcm.vnn.vn 




